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HRMPAAGRAEEHME, BAEH T C, R, AU2CEFXRMAENT,
(DABRSEH(AIVECCTREIRENRAL, AZBERO—100%; (DB LIL L T
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K25 PREERAFE AN AERT T EHNAME RS, ikl S—78/TE X —)iK
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PRI 7 8

LAtk X R FIEBIT. 1987 £ 2% 986 {54, RIIT 305 {4, F 4k 360
7, 10T 321 4}, W FA AL 20 %7 ;1988 SE2 AP IE 924 O, P R AZIL 308 {7, Ak 428
LT 188 fit, 5 M FEUFF 50 B,

2. RFAMAHE IBHTFET S UHRERMABE P 30 80, REU LEHRBK ok =
FOBTHENERIY, MABLAREAK FEHRMIEBRAHZERIEL, KB THREK 12
INSER

3. MR HE 5 iEE . RAKE REWK, A SD— - 150 AP HBSBRBRHEF BEF
BHTF 6°C,H R, TR BR=R P RHEERK K, UBILEAE. ~HEARE,
MEEBL . —FAUE B 3-6 RIEE—KEFH. U2EMHH PR FRK
50% L BB, MERX — R A RAEMEANE., HERMMLE S CHEHATESR ZKE
2 AR, TFXHHHENRFERER.G.R):

MMRER = SSTEER 100
MR FROHRELRMT -
MR ER>85% , BHL LR H. R);
(D AMXT R ZERK 50% —84. 9% , FH IH (M. R. );
(M & FE<50% , FUEHEAI(S.)
4 FFAERY EREERFERT B ERERLBERERKEHRTERFHORIL
HXKGRRHEELEE SFMN).

HR5WR

—.XE 6°C FRFRENEHELGTE

1987 F KRG 6°C FTRIFAWT 7T H23HTH 6. 00 K. HFTF8H1BBXK,S
HOLX),6 HU4K), 11 RAS KD, 17T H 2 RIOZFRE—RKRFH. SR MIE\E8 H 6
H4 R)EENEEBCGTE R ER, 8 521 MR ERE 504 L F, 5246
52.8%,1X 5 S0%ZiRXM B K HERE SO UL EAHEYE, THE A RAENERTES
MEHLT(RE D UBREKE 6°C FRFMREFENE HKELE 13— 14 XX
58 F M — ¥ 5K 1 (1986) £ & FORFHADI 0 R A B HA N ] 13 XM —H.

ZKE CCRBRFEERA M

TRRW.- KE6C TRHE XEARME Y ARG (RORERTLMKA, A HL
AWM 0—100% , RELHARBEARIE, 1987 4F,6°CHEB T 8 X, H 30 MR A%ER
% 50%LLE, T Sl KK 3. 0% GmE DL, ENIAERFRER, M HEFRE, mE &
L ERE % (ZDD 0219), & 3% 85% , KIFIER % (ZDD 0220) , RFEX 75% . HRRE
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#1 KI5 6°C FARREE R 50 %L1 LR FFE
Table 1 Varlety number germinated up to 50% at 6°C for different days
8 8 x 11 x 14 X 19 x 25 X
% ® S ¥ 8 days 11 dayy 14 days 19 days 25 days
Province No. of | (¥ HoI | O EAL | OB ESL | G T | GR EIR
varieies No. % No. % No. % No. % No. %
R 305 12 3.9 | 100 32.8)18 60.7 | 237 77.7 | 278 91}
Heflongjlang
#H *
360 13 3.8 91 253 | 171  47.5] 252  70.0 | 281  80.8
3itin
L T 321 5 L6 67 20.9 | 165 51.4 ] 249 77.6 | 281  87.5
Lisoning
B 11 )
986 30 3.0 | 258 26.2]521 528|738 7481 80 862
Total l

(ZDD 0304) . R F 3 70% . A9 /b & 35 (ZDD 0449), K ¥ K 30%, H K 8 & (ZDD
0713Y. K FH 80%, B 5 (ZDOD 0685) , K FR 70% , LA RILTHY T THFH (ZDD 0956) , K 3
R T0%%,MRILIE. W3R 1 AT, 6°C FAF 8 KA 11 XK, BIETLHHED 50% L Ry
EOWRE, HEAER LT IREME FRFURB BT KGR FRERKR, 1987 F 6°C
MRl FPARE 4R, HI3HMMEERRX SR bE, /8 9. 1%, Hd, Bl
T EMRALT A 22,43 f 28 ), & i B EMHEA 7. 2% .11 9% F1 8. 7% (3R 2),
VL RH BB 8 2 R, 1988 4F,6°C MRFE 10 RUREALRAE L XER .00

=600 Wy 8, B8 T8, TR IR AT BOR AR AT R ISR 85 %L RS A 247 {3},
HERMEA 26. 7% A BT HFARAMLT B H 53,180 fl 14 (5 R FRE 85% 14
Foadi SRR 17 2%, 12, 1% M 7. 4%, LI ER SRR R 2,

#2 KggecC FRHRER
Table 2 Germination percentage of soybean seeds treated at 6°C
1987 1988
) 4 85% A L 85%Ll
Province aikk 61 85% asbove st 85% above
No. of varieties No. of varieties
[ T % %
B &L
305 22 7.2 308 53 17. 2
Hellongjlang
# ® 360 43 11.9 428 180 42,1
Jilin o
i
T 321 28 8.7 188 14 7.4
Limoning o
& I
986 93 9.4 924 247 26.7
Total

KR S8 Bl R 2

C B A

AR ALARC PAMARE,
A BRIFERFRMRE. AR FRME 1007, 60 FRFELAPS0%E.H
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RFERMEIEFBETERE 6°C LU LA FRB 8579 %, AR FRMIEF B ER T
ECCUT, . MEH —HBLRABHE. KREXRVIT® 1987 FRR 1988 5, R FRE
85% LA E @y Brd o, S LA A kAt BT o o LU OG5, I T AR SR R RIS 340 (H AR IR
R, 1988 BRI E-LREOKE W 5/ BEF &, AR, ERATHA,
REFEE 1987 £/, W ERERAFEW HLHBELRE -Fw. Fotwipy, £
8 b 7 8 o (] R — B B (] , B8 LA /N it BE (3 0 AR AT L R B A IR AL TR 0 1] 61
B9,

S HHNRTRSHAN

LAAEX A SF AR YL 115, 1987 £ 55 1988 F4 53K B 92 M1 266 Gy WA RL, &
SRS E R 9. 3% 5 28. 8% FHAAL F 428 K 534 {5, BZEp Y 43. 4% R
57. 8% ; BUBRREI N4 5 465 F1 124 (3, o5 ZXFRH 47. 20640 13. 4%, R BT
EWUHFREZE 2515 SR 11 9% 45. 1% i 288 M AL 28K % 0 8%
bEE, 1987 ELIE RN E , 1988 FULIEFER ALK 3D,

#3 KON EBLRES T
Table 3 Number and percentage of degree of iolerance to cold in soybean

1987 1988
, w Wl | wm K| ®wm O Wbk W WM OH
4 t H-R- M-'R- S H+R- M-'R- S -
Province
s G AR R AR W A AR (R ARCE W A A R
No. % No. % No. % No. % No. % No. %
RxZu 22 7.2 |163 53.4]120 39. 3] 55 17.9 |178 56.2| 80 26.0
Hellongjiang
Ll # 43 11.9 [ 128 35.6|189 52.51193 45. 11222 51.9] 13 3.0
Jilin
€ T 24 8.7 |137 42. 81156 48.6) 18 9.6 |139 73.9] 31 16.5
Lisoning
&
92 9.3 428 43. 4]465 47. 2| 2686 28.81534 57.81124 13. 4
Total

LW F R A EFRE DR IR TN LRG ROERE B SR g
FRMiRE, HRINBNE T — AL CSCRBRERRA O THEA VA #
FHEE-IMRERBHTFRASENRE FORFXRAHLETER TR
EFHEHF. MR EHHBU R AR E LIRS AR,

O TR IR SR A HERIX R

ARG S AN HERBLRB A, HESUB K CHHERR . TR FET B
45y 1% 65. 98 % H 82. 31 %, W K G H LR 5 . HIAT R F BT RME A B 47. 37 % Ml 65.
96%. BB S RAEHAZD TN 18. 6% 16.35%, A HHWHHEREMEFHIRKE >
NAEMKES>HRKESRKE G IAME D, Tuly Q98D HERERE KoK HT&
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4 KEEREREHRRENX R
Table 4 Relationship between seed charscter and tolerance to cold
1887 1988
¢ H . HMEF & FXRF
# % REISH " # P
Itean No. of Mean of No. of Mean of
vartes R G.R ~ varieties RG.R
® x5 784 47.37 710 65. 96
#p Yellow
g
¥ x 52 54.20 69 67.54
B Green
® X E 37 56.73 64 74. 25
& Brown
m X E 49 65. 98 66 82. 31
Seed coat Black .
colour
REXE 13 59.6 9 70. 84
Saddle and tigers spot
® & 168 48. 24 128 7{ 49
Yellow
B ® W& 163 45. 60 189 70.29
Light brown
% & 369 48. 51 339 62. 03
Brown
e B A& 100 52. 34 133 72.94
Deep brown
= f©
Hilum = 26 43. 00 19 78.10
colour = Blue N
105 59. 08 110 70. 14
Black
279 43. 54 339 64. 24
4 Qircular
" 16 57. 27 9 51.59
Oblate
L & 431 49. bb 413 67. 85
Ellipee
i R " 99 58. 24 49 71.50
Flat ellipse
3 n
82 46. 92 61 73. 46
" ® 27 78.27 48 88. 10
Kidney
¥ " ® e 120 52. 40 149 88. 54
f Yellow
ledon
Coty * e 35 52 92 31 68. 65
colour Green
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x
71 51. 15 154 79.25
BOK Mot
% & " 190 47. 16 185 69. 89
Seed coat Slight
lustre n 170 42. 52 478 65. 61
Strong

WK L L ERFEHRER, B OCTRARRMNIE S, BR T REMTAEN, #
BREEAR, R HRA MR —H BRGNS ERR G RBEEURBERRCGE D,

R ARG ZEFHRRHEEROBL K BRI, 8B+, Bk R
PR OB GFHERREZRM/D . KRR BOEEKTTE K/ > > 5 (%
), RSB 2R ERESHEERBEFMN TR, BREERR., HU/EE
FhAERS & R, ORI B P R R R, AP . AREF QTS B IERE
20°C,25°C.30°C & 35°C T, KERFRSRFBH M T RDEE /B> Pk >R,
FHRIF Q8 EFE X T AEW MBI 8 5 - RS 80 B 4 K 585 B iR
BRSSP d/NER, BB WA R YR BTN 45 R TE th s A T 2 O 46
SO ARC). AR A RE VIR BT AR R OB, Fb BT TC G B/ VR R e
YRR 53 150 O IR0 S 2R 6 o o 2 B o BRSRA PU IR

B 17
;‘.}' 100} [] 1988 ﬂ:l r
% ﬂ 100
¥ ¥ N 1988 y=118.76—2. 74x
= | —
5 " * 80
b Q [
th [ s
(%) 60T ]
& 601
o o
© 4
o 40
» [
g 20 | 20 b
- A - L 19 =08. 48--2. 56
)4 » o ) by S b AL —>
* x * X % 10 20 30 40 HRER
L) 4 Lo} g 5 The weight of 100 seeds
W1 WESHRENXR w2 ERESHSEMXCRE
Fig. | Relationship between seed Fig. 2 Relationship between the wight
coat colour and tolerance to coat of 100 seeds and tolerance to cold
B AFHLERISHAMNAR

ERABRHF (KR BRUTLE L SRR HEMXRETT . HREAH
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FEARSESHRBEBEN XA MR TR SHAE BERR B FH A4 MK
REBSNAURRBEOAMAX TEMREMRZEEL/OSHEERBENE
HEGER D).

F5 KEMFRDRAAZERS SHEGHXF
Table 5 Seed size and ity chemical composition related to cold —tolerance

5 8 1987 1988
temn T HEEK CEY3 M
F R F R
2K 500 0. 037 867 —0. 055
Protein
e % 500 —0.110 * 866 —0.109 **
Fat
B R 500 —0.121** 814 —0.092 = *
Proline
R/ Wi 500 0.205 = * 500 0.227 **
L/0
TeR 500 —0.184 - * 915 —0.242 * *
We!ght of 100 seeds

. = 5% BEFKE *up to 5% signiticant level
* x 1% BXAKME * »up to 1% significant leva'
#

Xt iN88 y=10.7CF17.98x
& 100}

h

1987 y=9 - 24 +22.50x

a8 .

! 2 3 4 5

TR S MR HE
L/O acid mtioes

B3 EMRSHROHESHEERXR

Fig. 3 Relatlonship between L/O acid ratioes and folerance to cold
ERMRELERERIMDEARGRA SEBSHRNOXR BRFEO R B
& RAKEN R ROEAF RS, RONKBEVKEHTFRARS &S HRANR
BRRRK IHMB S RAE 2 2B E FUE, & T HERAS, Bartkowski % (1977) 1
I TR T R SBRA0 AR S HOR R AT AR A LT S MBI IE MRV, FUEHRF
(1980) R FUIK £S T L L0 (4 REAR I 40 AR R A MR S MR & B S TE BT M X
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57, 8 F EA SR (1986) i ) FOKFPR T BRI AR 55 M MR A5 b 0 59 ST 69 40
XRLEBK, MBTREHRRC, RIOIWER KEHFEMNRSMROLESHE
MERERBENEMX, HRENXR (R SHNE D, S EARRE BN, B Le
saint-- Onervel (196DART ARB[BEFH R ESHEMERNXR, RALELS BEH
RERBHHOHEDTIBERERSESHSTHORSEREMAXE HRIINEREX
STHRTHERSBSWAMAREERBENRAMX. I, FEREBEARE.
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GERMINATION PHASE OF SOYBEAN RESPONSES
TO TEMPERATURE STRESS AT 6C

Li Yujun Zhao Yutian Chang Ruzhen
Liang Bowen Sun Jiangying
(Institute of Crop Germplasm Resources, Chinease Academy of Agricultural Sciences, Beijing)

Abstract

Screening and study for tolerance to cold during germination at 6°C on soybean were con-
ducted with controlled phytotron in 1987 and 1988. A total of 1910 varieties from the northeast-
ern area of China were tested and the results are displayed as follow . (1), The germination per-
centages from different varieties varied greatly with the range from 0 to 100%. (2), 13— 14
days ireated under low temperature were considered as the best investigative date for germination
at 6°C. (3), Tolerance to cold is different oweing to the difference of seed coat colour, hilum
colour, seed shape and lustre of seed coat. (4), The negative correlation coefficient between
weight of 100 seeds and tolerance to cold is closely up to 1% sighificant level. (5), Fat %,

Proline % and L/O acid ratioes are related to cold tolerance except protein % in dry seed.

Key words  Glycwne mux (L. ) Merr. ; Germination phase; Relative germination ratio; Tol-

srance w cold



