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Table 1 Differcnce and classification of germinatiom index and germination percentage of soybcan at 6°C

5 W = m LT i Bl E 7
Cultivars Sources Seed coat a1 Significant at Types of Gp
colour 1% level cold tolerance
B:(ZDD7182) £ kB E RBEIAEAY » 1.899 A R 90
L (ZDDO508) . /B AY EH AT % | 180 A R 80
B:(ZDD0676) . /MR T HESEELRT 3 1.610 A R 75
B:(ZDD7145) . B & BRILGE ES4 1.263 AB MR 50
Rs(ZDD7176) . ¥ #5 P b B BT 4 -} 1. 166 AR MR 57.5
B((ZDD7345) . IEW A X HPER # 1. 097 AB MR 57.5
Bs(ZDD7178) . F ER LK BRILIIE = 0. 494 B s 30
He (ZDD7153) . HK— BRI £ 0. 394 B s 12.5
Br(ZDDEB5) . LB/ | ANMEM BT HE R ® 0. 269 B s 12.5
%R 5 5
— KT R R O i
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Table 2 Data of emergence of soybean secdiings on different planting date
%R X M 3A9H
Days after planting 25 26 27 28 29 30 31 32 33
Rt e ¥ ¥
Total mean of accumulative 3.33 10. 67 | 26.67 42.0 55.67 | 78.33 91.0 |104.33| 115.0
number of erergences
H £4
¥ 3.33 7.34 16.0 15.33 | 13.67 | 22.66 | 12.67 | 13.33 | 10.¢€7
Mcan number of daily emergences
# BE X ¥ 3H9H
Days after planting 34 35 36 37 38 39 40 41
RitEHEFHE
Total mean of accumulative 123,67 | 129.33 ] 134.33 | 137.0 | 138.33 | 141.33 [ 145.67 | 147. 33
number of erergences
H ]
FHhER 8. 67 5. 66 5.0 2.67 1.33 3.0 4.34 1. 686
Mecan number of daily emergences
mE X ¥ 3R 2H
Days after planting 13 14 15 16 17 i8 19 20 21
Rt @& ¥y
Total mean of accumulative 0. 67 5.33 210 69.67 | 93.33 | 110.33 | 149.67 | 184.67 | 213.0°
number of erergences
H >
FHLEH 0. 67 4.66 15.67 | 4R. 67 | 23.66 17.0 39. 34 35.0 28. 33
Mecan number of daily emergences
mE X ¥ 3H2H
Days after planting 22 23 24 25 26 27 28 29
Rt EHERH
Taotal mean of accumulative 213.0 | 240.33 | 248.0 | 252.0 | 259. 33 { 262.67 | 265.67 | 266. 32
number of erergences
H ¥ 4 8
P X 18.0 | 9.33 | 7.67 | 40 | 733 | 334 | 30 | 0.66
Mcan number of daily emergences
® R E XK ‘1H1EH
Days after planting 8 9 10 11 12 13 14 15 16 17 18 19
RilHE ¥ #
Total mean of accumulative 2.67 § 20.0 {31.33)|89.33R21. 33278. 9306. 67314. 34319. 33323. 33324. 0[324. 32
number of crergences
H¥E®H H®H
* P 2.67117.33111.33| 58.0(132.0(56.67|28.6717.66 5.0 | 4.0 | 0.67 | 0.33
Mcan number of daily emergences

23.8% , RILF KL 58 13,0 44. 6 %%, BRI AL 41 {3,285 31.5% . NFEEFLIE S 9 AR S
BUPHRHGR D, HoR By By By i T 89 B K 15 B0 15 By B By B RAB RO, W& £ 74
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Table 3 Duncan’s SSR test of plot mean on planting dates of soybean

_— ¥ ERB¥FNE
S MW NEF Siniticant e
Efncrgenoe parameters Planting dates ) Plat mean 5% [ - 1%
- 4H18H April18 37024 - a A
H % .
ﬁg{ # 3H29H March 29 1. 657 b B
3H9H March9 0. 741 c C
3H9H March9 28.11 a A
# . .
LRI 3H 28 H March 29 15.78 - b B
Initial emerging date
4 18H Aprll8 10. 07 c C
4 H 18 H Aprl8 49.185 a A
L .
5 3H9H March9 17.630 b B
Emerging potential
3H29H March29 15. 481 c C
48 18H April 18, ’ 72.07 a A
B %
how X 3H 28 H March 29 66. 96 b B
Final emergence percentage ‘
3H9H March$ 54,22 c C

BHRER ARITA KERABATOHEERARAMKK Y 4A183>3 A
2.H>3 A9 H, £FMBE. AREMA KT HEHE, N A 9 BB 28 XH &
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4 A 18 HIRFPEY 10 XMW, 42 18 X,3 A 29 RIEMMEE 16 Xor i, HEH 4
A 18 ABMMNEBEKRT 3 A9 HM 29 AFR,. EHBNNERARE. =T BHRN &
AEWRERYERBEKT.4 A 18 HBMKWRR, K 72.07%,3 A 9 AR, 54.
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Table 4 Duncan’s SSR teat of plot mean on cultivars of soybean

S O R AEF S figiﬁin?::f
Emergence parameters Cultivars Plot mean 5% 1%
Bs 2. 386 a A
By 2. 367 a A
Bs 2. 304 a AB
H _ﬁ. 4’5‘ P B 1.971 b ARC
Bs - 1.937 b BC
El B, 1.934 b BC
Be 1. 623 < CD
Bs 1. 261 d D
B, ‘ 0. 482 e E
Br 21.22 a A
* Bs 18. 89 b B
Bs 18.0 be BC
G B o B 17. 89 be BC
N . B2 17.88 be BC
Initial emerging date B, 17.78 be BC
Bs 17.22 od BC
Ra 16.67 od C
By 16. 33 d C
Bs 42.67 a A
B 40. 67 ab A
B 38. 67 ab A
" " " B2 35.11 abe A
Emerging potential o 28,57 " -~
Bs 26. 22 cde AB
Bs 17.78 de B
B, 15. 58 e BC
Bz 1.56 f C
Bs 85. 56 a A
Bs 83.33 a AR
Bs 80. 89 ab AB
B om o8 & B; 73.78 be BC
Final emergence percentage B 09,78 ‘ c
B2 67.78 c C
Bs 57.33 d D
Bq 42.89 e E
B: 18. 44 f F




54 X 5 B % 1 ¥

5 [EA—RERH NS AR B SRV R
Table 5 Comparison of means of plots on emergence parameters

of soybcan on same planting date

3HYH March9 3 H29H Marth 29 4 H18H Apri 18
MHBW — - .
Bmergence Skt NP Y] FRER VRS (Y s R VKR 0
serameters Cult—) Mean of | 5% 1% lCult—] Meanof | 5% 1% [Cuit -] Meanof | 5% 1%
ivary plots jvars plots ivars plots
Bs 1. 240 a A B; 2.293 a A Bs 4.123 a A
Bs 1. 163 a AB Bg 2.243 ab A Bz 3. 567 b AB
Bs 0. 960 ab ARC Be 2.073 u#b AH Ry 3. 507 b AB
R— B 0. 2?80 abc | ABC | Bs 1. 9237 abc AB B: | 3297 b B
B 0. 850 abe ARC B: 1. 817 abe AB B 3,073 b
H B: | 0.713 abc | ABCD | B, 1. 707 be | ABC | Be | 3.037 b BC
Be | 0.133 bed | BCD Bs 1,400 od B B: | 3.003 b BC
By 0.323 cd CD Ry 1. 073 d C By 2. 387 ¢ C
R 0. 107 d D By 0. 367 ¢ D Y 0.973 d D
B, | 33.00 a A Br | 19.00 a A | B | 1167 a A
By | 30.00 b B Be 16. 33 b AR y 10. 33 ab A
ARG Bs 28. 67 tx B B, 16,3y b AR B 10. 33 ab A
Initial 3, 28. 00 tx BCD B, 16. 01 ) [ B 10. 33 ab A
. By 27. 67 ed D Bs 15. 67 b H Ba 10. 00 ab A
MO N py | oz e | men | B | 1533 b B B 9.67 | an A
date Be | DE.G7T | el | (D Bs | 1500 b B Bs 5. 87 ab A
By | 25.67 de D Bs 14. 33 b B B 9.87 ab A
Bs 25. 33 e D Bs 14. 00 b B Ry 9. 00 b A
Hs 38. 00 a A Bs 29. 33 a A 318 73.33 a A
B 35.33 ab Al B2 29. 33 a4 A Ha 61.123 ab AB
B | 24.00 abc | ABC | Bs 28. 67 a A B | 60.0 ab AR
MAE S o8 | 2267 ane | ABC | Bs 20. 00 ab A B | 57.33 abe AB
Emerging Ra 16. 00 bed ARC Bs 20. 00 ab A By 58. 00 abe AR
poteutial | Bs 12. 67 ed ABC | By 6. 00 b A Bs | 43.00 be AB
By 6. 67 o RC B, 3. 33 b A B | 46 00 o AB
e 3.33 od c Bs 2,00 A B | 36.67 ¢ B
Bz d C B 0. 67 b A B; 400 d C
Be 84. €67 a A B3 92. 00 a A Hg 90. 67 a A
B: | 83.33 2 AB Be 82. 00 ab AR B | 8333 ab A
Bk B 72. 67 ab ABC Bs 79.33 ab AB Ry Al.33 ab A
. B, 65. 33 b BCD B 74. 67 be AB S I ab A
Bs 62. 00 be CD Bs 73.33 b AB B 79.33 ab A
emereensi | g, | s1.33 ¢ DE | B: | 72.67 | oaw | s | 7100 b AR
POTEEntide | gy | 35.33 d EF | -Bs | 62.67 c BC By | 74.00 b AR
By 24. 67 d FG By 46. 00 d & B¢ 58. 00 ¢ H
R 8.67 e G By 20. 00 e D B | 26.67 d IS

b ER AT, HEHERL BB M B ARE, AN ERAWME, T
PIERAGMEREE BB B K2, HTHENERBAWE, A EFAT B .Ba.
By, B ¥ KT By B, Fi By, Be.By . Bs By FHE T HAR 6 5 F,Bs By i) R,
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B(.B2.B, il Bs 4- T o iE]. HE T UL Ba. By . Bs £ B, HHK,Be. BB, AR . MESEE
EHMBE BB AT HI BAHE R BB, M B HE RS B ZERAREIN G
HAR 5 MEFZRMEE B BB AR

PR U8, S SO R R T R R 2 M A PR TR S, K E By B Bs
AEEHER, MERYERRR, BANERORE . DT R ERERAFT.BRX
SRANBIRMITB B GRS, MM, HKE B MR KE BB BN FEEARK
FUHMENRE  RKE B IHEFKE BB, WA T, AR —EHENFHFARAGE
A '

#6 KERITHHTHRESKERGHEX
Table 6 Corrclation between total mean of accumulated numbcer of

emergences and daily meteorological factors in soybean

S2B¥ ] %94 Planting dates
Metearological factors 3H9H March3 |3 B29H March 29| 43 18 H April 18
H¥HSHE ‘
FHR 0. 4410 0. 5150 0.8155° -
Mean of air temperature on a day
H <H
&S 0.1816 0. 1020 0.8688" *
Maximum daily air temperaturc
HRESE
A 0. 3507 0. 6646 - 0. 6547
Minimum daily air temperature
EEEE
Difference of maximum daily 0. 1346 —0. 4152 0. 4950
minimum air temperature
i Ocm HH
0.2196 0. 0326 0.9562" *
Mean daily temperature on soil surface
i Ocm H BRR
-—0.1715 -—0. 3200 —0.7837" *
Maximum daily temperature on soil surface
MU Ocm H R{#
R 0. 3888 0. 6534 * 0.6711°
Minimum daily temperature on soil surface
T Ocm WAREH ¥
Difference of maximum daily and —0.2712 —0. 4797 0. 4236
minimum temperature on soil surface
Sem bt H ¥518
0. 5532" 0.5136" 0.9510° *
Mcan daily of temperature on 5cm in sail
10em #138 H 98
0.6631+ 0. 5793 0.9563" *
Mecan daily of temperature on 10ctn in soil
15cm H#ii HH#
0.7841" 0. 6498 * 0.9535"
Mcan daily of temperature on 15cm in soil
20em M B EH ,
0.7790 * 0.7023° * 0.9535* *
Mcan daily of temperature on 20cm in soil
PR Y
& 0. 4296 0. 2301 0.6651* ¢
Mcan of relative air humidity
H Rty ‘ g
—0. 2505 —0. 6500 0.6395"
Sunshinc hours
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F—EN R ENZERIE 3 B 9 BB, BB B HEEEK, HEHMRE, 1l
PHBRAYEERS RANSNBREFREEIEIE BB MB BE. 3 A 29 Hi
B1,Bs.B TE MM AT RMBBAE, BB I B 1RIA TR, £ 4 A 18 HEAENEM
WHE BB, B M RIBIF,B,).B, K2 ,Bs.Bs FIKZ BB, RAJE (X 5).

HBEAI I, MK E By By B FREAEREN 3 A IR 29 HERER R ERHERN 4
A 18 BN  ARHEERABREREE RUBAXTAFERNRALERRS
FHRMA BB, MR8 By Rl By AR TR T HE MRS, R EMNNER
HBEGHRAIHE. HKE B AEKE B.Bs A FhEL, I ARBBEHRET —EFE
IA: a8

F.KEHELSRARNHXR

AERHETHEMNHERARERALHHERRTHE AR DEK5KEBE
XN TR ATLEAHETHHE Sem. 10ecm SHBMHAXBHEREIREFNIE
X EMHRRA BB ERE  REATRELE. 3 A 9 B 29 BHEME .
B FUREENAER, B8RS HEER AASFHESKE TR RARES
HEHE A, B, S ARE R ENE BB X E AN TYRE €M
X,

i #®

— BEXRIEIREBRBHFRBBRHKRDRERETIE B —B, 4 A =ZHARGR%
REE D MESNERERN, BKE BB B RAH KB MU EFIR KBS £
TFB98EST By B2 Bs K Z T Be B By TILBE . BLTTIL, EH AR R AR B R Bs,
B, fi B NI EFBHEEN, DRAL KL RESS. BB EREE@WIA 9
EDOZMET  H A B R MR A DA RER . KRR E P I
A RTRETE . WGU28 89 O By R RITE B R (Z P B I (R ED B R % 88, T4
AR RATTMUAE AHARA P RABURE G SR, KR BENE —EHR
e, SKE (0 By Bo)7E M [ 3 36 b i R BUA TR B A 4 R D R, I 5 A1
URHGERRASERHAMAARRMREHENIE—3, TR . FAEEEFHRAE
HTHENEARBERAGORAIRE., KEZ REHREEN E I SHEEE2IERK
(r=0.5370) , IR F G HAH B R E W 2L EMHR (=0. 5612) . ERHERMRAR
YK SR, FEE R S BRI AT IR .

ZEHABRY O KESPHN SN EYFRERBEFHY T 1C, LR
(198N E , KE N H 2 SR B AEHE Y 4. 11~9. 06°C, THy 2 6. 88C. 5 R RMLRM
B, AREAEGHHEKE 9 MR NBEL & HEX — 5 RO ABORE T A
136 C KB, MEM—MER, KERFRAEREAM TREENFYHRMNE
RFABHE. EXRN3 A9 BHH, BEEASY 30 XA M HEREH,3 529 B
FRURE 16X, M4 A 18 HERM AT 12 XHES T,
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ARBERRW, AEEEFBEHEAMST, HET 5HB (6~ 20em) EHXHY . KHE.
B A2 ANEENH Rt AT A - EREm. EEymit, F/XE
EXREENGREANKEBEREFUS S FRAFEAROAREGNEEHER R
RRERIEAT A, XUEA, B TFEAATEUEFSEE AREZHNESR,
BARBHEENERESROTRER,
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LABORATORY SCREENING ON TOLERANCE TO COLD IN
SOYBEAN AND APPLICATION IN FIELD

Li Yujun Chang Ruzhen Zhao Yutian Sun Jiangying
(Institute of Crop Germplasm Resources, CAAS, Beijing 100081)
Abstract

Screening test_of tolerance during germination at low temperature in chambers was connected
with application study during emergence in field in early spring in 1989. The cultiv;:s of soybean
those showed resistante to cold during germination in laboratory also exhibited resistante to cold
during emergence in field. This certified that screening of cold tolerance during germination in
laboratory was effective and reliable. The biological minimum temperature and the effective ac-
cumulation of air tamperature for soybean emerging were 7. 1'C and 136°C respectively. The e-
mergence of soybean seedlings directly effected by the temperature in soil, and the correlation be-
tween them was up to 19 significant level. The soybean cultivars with black seed coat showed
the highest resistance to stress of meteorological factors among the yellow, green and black seed
coat cultivars.

Key words Glycine maz (L. ) Merr. ; Germination; Emergcnce; Tolerance to cold; Plant-

ing in early spring



