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Table 1t Materials used in this experiment
wu | apes | L wE o) 4 4 BB A §SN H R
Type|{ Name 'Altitude Type, Province Name ! Altitude
Woor |s2| P I i !
W 002 50 ! P l B Heilongjiang B mF Heihezhao } 51 P
0 W03 48| P
S | woos 5 P L% Beianxibiwa las| F
3 W 005 43 P }
: Woos 40 P ¥ Jilin M3 Shilibuang | 45 P
£ | wor |, P |
2 W 008 35| P I Liaoning K& Dabaimei | 43 P
:.Z W 009 34 P
fé: W10 31 P g # Xinjiang R #%E Migianhuangdou 42 P
W01t 30| P &
= W12 29 P O iZ Liaouning X4 # Dajinhuang 40 P
Wo13 28 P :
wota 27| P | 2 | # Henmn ¥ %@ Huigingdou 5] P
g | Wons 25! P g
Woie 43 H B #7 zhiejiang k1l 3 Shangyukanshanbai 30 P
Woir 40| H | §
Wois 39 H = # Hunan WE 3% Xiangdou 3 29 P
B | Woe 8| H ©
Woz0 38 H ® Fujian % B Gutian 26 P
Wo21 35 H
W o022 ! 30 H B # Cuangdong [l k2% Yangshandajindou 25 P
SW o001 52 p ~ e e .
§ SW 002 45 i # Guangxi iy H # Yishanljuyuehuang 24 P
% SW o3 ] P 5 Shanxi R EE H k d 40 | H
_: SW 004 40 P b anxi %% Husyuanhuangdou ;
= 7 k
_g 23{ zgz ;i 1; = A 5%t ¥ [Jequluguangdou 39 H
A za 22; ;: i # Yunnan WA R %7 Zhaotongliliacdon 28 : H
g Swoos |25| P |
i SW o010 40 H |
SWootg 38 H

* P <4003k, Altitude<{400m H—¥E>1000%. Altitude»1000m
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>1000KR MR IRARE 7 605 HPREIZIRTE (ERES.1—10.058) 114} (Eigikttk: 2
f) RIS ATy (BHRE>10.050) GEiEdEsE 8 ) GERFE 1),

MR k. RBRALAANLRMR K (ZS—800I B 3 &, SS—400A K2 &),
BRI LRy Bk 35/25°C 30/20°C, 20/20°C. 20/10°C #130/10°CHFr, & I i
WA 12 /N, e 13—15K Lux,

PHRE R, SOOI 4 M, XM A MR FRaRE, WRIGE
120 Ko HEAAIFEGY (HIE—SEH R, WA GHIVE—/ % 203% i1
H#D, LL75% Ayl sk B AR B i,
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—. BERIRE XS E FFE S Rk F X A R R

R RE AR ER R AR, JLAEIT R AR R, AT T IF
FE 3 S R AT 7 225 WSS B R R (G 2) A RACHL R S BRI K 4%,
B 80/20°CY5 35/25°Clal, ISTF{EMRIBE SR, MIFIERI K 2 1 K % 18 35/25°C, 30/
20°C f120/20°C RIZESFHA B, XUEPTEEXMN AR AER TR, REFRE

HERITHEX— R TNE, MITEIRA WA —E R m, B4 RIFERTIE R,
% 2 EHERRELEMTEARBEAETALZETRRNOZNH
Tahle 2 Effect of day and nigtt temperture treatment on different types of
soybean at two growing stage Gongzhuling 1984

| oo A R K

Days from emergence to flowering

IEE H oM BOR B

|
} Days from flowering to maturity

® & 1 - ’ - |
| EW/BE T % % SR | BR/ER | T A Y% LRBEHE
Tyde Significance | Significance
J Day/Night | < -—— |~ Day/Night % —_—
temp, J i 5% ‘ 1% | temp. \ 5% ‘ 1%
B A o 20/20C i 59.063 a | A | s0/20c | 35.818 1 a A
wild 3/25C | 51125+ b | B 35/25C 35.6% , a | A
(G. soja) 30/200 ! 46.625 ‘ b | B 20/20°C ‘ 32.091 ' a ‘ A
SR R N _ IR e
. K 88.000 | — i — — | -
i ) 20/10 2:000 ] & A |
o 30/10¢ 72.000 b B — — — —
Semi-wild 20/20C ‘ 47.250 ¢ C 30/257C 47.400 a A
351257 i 35.125 d D 30/20°C 45.400 a A
30/207C | 35.625 d ‘ D | 20/20C 44. 300 } ‘ A
- o Y -
20/10C 68,000 a A — — [ - =
PR T | \
) 30/10C | 65.818 b B — : — - —
M i I i
Culti va'ad l 20/20C ;  49.909 | ¢ C ' 20/20¢c ¢+ 4B.727 ‘ a | A
(G. max) 30/20C \ 33182 ' d . D ' 35/25¢ 47.091 ‘ a ! A
35/25¢ | 322713 | d ‘ D | 30/20C 43.636 | a ‘\ A
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Fig 1. Days from emergence to flowering cof diffe- 20,20 CTRI S — W ET

-
o s ey A
reat latitudinal wild soybean jn difierent ’jT‘{rUEJﬂ# g};ﬁsa‘cﬁ ,,ﬁfjf-bﬁﬁ %100

terperaturs feginss 1084 Gongzheling 840 (%)~ 20/20°C FRUIFET 8L
8 UL UM B i d R A B il (30/20°C) BL)M AR, (LibIr<EWAlRs * v K il
(20/10°C) FLRGR4L, HERTFIERLD s AAMBEL % (30/10C) FREE L 40N 2
Sty 40°NLAABIG R, 12
BTG, IBUBE ST

%3 RBEARSSAEFEREEN 1940ER

Tatle 3 Flowering accelcrating index of wild soybean

R I T T °

hals 1¢1&’V¥}Hlﬂbﬁ3 40°N from representatile iziitudes 1884 Gopgzhuling

DA B R LRI, X T —
AN M/ =

T B W { 7%
ZEC j]ln]% < H"be*lﬂuil H °N High day temp,{LOW night temp. Big da_v/night temp. diffccance
FER KRB ZEH R o (30/200) | (20/10) (3¢/10C)

[ & B e 52 +40.54 b —e7.57 +27.03
(2) ﬂ?}éﬁg{ﬁiﬂﬁﬂfﬁli 50 +33.33 | —75.00 +16.67

45 +33.33 J —o4.87 + 7.92

3.35

RS F B 22y, +24.49 % —6

WSS, A 20/20C 1 35 +22.22 x | x
AL (20°/10C) fyg 20 TR ’ | )
25 |+ 5.68 ‘f % { x

R, oy R AR

T 4 2471 4 oy T BB, T -7 SERRERIE, X7 Rk,
MILEFA BRI R “+” Accelerating flowering, “—" delay flowering
B35 B4 MR T ) “x” unflowering
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Mk, LML, HWHE, FRAETAERIICHEL, 20/20°CTHA 30°N AL #k
HEL; 20/10 CTJ‘LﬁsTH&H’JHHi’%HF‘ 30/10°CF45° N LAdbudbt HILX MEL 4o
* 4 RRUELGEFEASHAENUSENEEENE 1984 2ER

Table 4 Ratio of FD (days from emergence to flowring) and MD (days from

emergence to maturity) of wild scybeans from representative latitudes 1984 Gongzhuling

b | l ¥ OE B B | TEAETTHI) & T H(R)
FD/MD

N FD Days from flowering to maturity

‘ _ o _ .
35/25'(;" 30/20“(3‘ 20/20°C 35/25"(;: 30/20“@! 20/20C 36/257C 30/20°C| 20/20C

|
s2 | 21 22 ‘ sl 29 35 “ 35.00 | 4314 | P13
‘ |
50 26 24 | 36 ‘ 37 2 | — toat.e7 | 42.86 \ —
‘\ T
45 ‘ 29 26 1 39 | . 8 | 4s03 | 4581 52.70
40 ‘ 39 31 | 4 | 35 3 st 0 | st | 89.08
| | e I
35 18 2| s 34 34 M| g \‘ 55.26 | 61.36
30 72 59 r 78 20 50 34 | gyue | 54013 69.64
25 72 83 | 88 — — - I - —

() ESEE A FHE T AT IR R N TR B s B FLAE sz AR R AREE
LR e B KB A b B b Wi BERS 2% SRS, (B FIIHER K 5B A AT N
PefEAR (R4),

3. ARFERE R T3 120 — R
A I 5B 2 T R 10k ThER RN
R R s gh I T e e 7 o S 30/20T 20/20°C
(EH2) . E\E g0 L

e

=, BURENTEEL o :: N
SRENRE &fé 20

KT AR R & 100 b -

FRABB G ERT -, =8 o | wiEsT oo
ﬁnTHﬁLE{ AR g S 44 R) 2 0 /\\‘

e B i BE VY B o 2 B A5 B A a
RE—Bg . 40 \

35/25°C, 30/20°C, 20/ 201, . . - M
20°CF, AMPHERMFHBIET Wm0 maewo@ A
. & #, 20/10°CF, 34°N B2 pESEHRIERCNEERERRE AL 1984

; Fig 2 The effect of day and night temperature on wild
ELJEH’JHHT]E@%HE, _{l:-&"&m‘ﬂ‘ soybeans from different al*itude Gongzhuling 1984

BHR R, 30/10CTF, I

% 30°N LLdbiybtiel, BURZE 43°NELAL g #4 8 (B 8), &3 A LY EJHEL%?-:
B S R R AR T I . UR W v ) Tk A T 0 JBE TRV P B R JE
TR,
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W, BEEREMBEAELEG RN
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FHYRE S .30/10°C TR EAZE 42°N EAABIYH o 20/L0°C T S SR MR 35 147 1k 2
(LR
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120 ’- 5, L
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100
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Q Q
o 0L : 90 L
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> 86 1 S g0
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S &0 S
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Fig. 3 The effecf of day and night temp. on Fig 4 The effect of day and night temprature on
different semi wild soytean in China lati- cultivated soybeans diiferent latitudinal
tuldina Gongzuling of China Gongzhuling
®S5 TEXBXSHEHAEIBE S ERERXSE 1984 2ER
Table 5 Analysis of the relationship between days from emergence
to flowerirg and latitudes 1984 Gongzhuling
% 5 Type 35/25¢C 30/20C 20/20¢C 20/10¢C 30/10C
P wild | —0.9778%  —0.0491%%  —(.0503%®  —0.9438%%  —(.9431%%
tifa] R semi-wild f —0.8872%% —0.8637%¥ —0.9338%% —0.9803%* —(.9219%*
$4m 2 M cultivated —0.8364%® —0 8828%% —0.6080% —0.8398%% —0.9207%%

. SHXBAENEGRERRN LS

WOk SRS TR IR R R A — Sk . AURFIZELER R J BB
LR F e 1. SEBITEERECH M, ST R T AR SO % G
50 2. AFFTHISHEA A AHIOELILI, 3. B ASIUT RIREL; MEIGRR B &
B 8 25 0 B S W2 5
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B ob, AEERE RS KB R PR 05 SRR O B AR B Y F Hb 2k
A,

RS SR o SO AT X Bl B FEL DI A 28> v R 2 B > R B e, 5%
BAELL F LA«

1. WRIEEEMRNERRED R A HXf# . f£20/10CT, HA:AE
FEE 43°N pUAbrobbEr P RITEREIFER 34°N LLULA MR 3R KT 28068 4% JF
o 1£30/10°CT, BFA: IR RIZEAIS BITTIEE 40° N, 30°N LAIbAY 4 B 4% 3% K
TAMWIL (RWEL1,8,4),

2, HEEE R RTLT AR E 5 30/20°CHEE, 35/25°C T 4 Rk £ BBF A
K (EBEIRAEHY80% ) KBLHIERER; XHRIFAE N IER /= H MR T 30°N LA
Fat i, R AR 16, 7% s XF e I ZS KRG HRZ0 A T BF A SR KT Z H (6D -

% 6 HEMNFEREBXGHFESFIE Aaxile 1984
Tahle 6 The effect of high temge on flowering of different type soybeans Gomgzhuling 1384
* B MR AL By s (%) FWA BB (%) REH BN (%)
Delayed flowering Accelerating flowering
Type material % No respouse material % material %
;?W%Eldﬂ 80.00 6.67 13.33
gimr?_w%d 44 .44 22.22 33.33
R OE A
Cultivated 16 -67 16.67 66.67

* 35/25C 530/20C % 35/25C Compared with 30/20°C

PLEMETTEAE H, TR SR, DIRKWERNZEN L, HRAME R
fLR BRI o, h RENR,

=7 FRABVARGEFAGEAFEDH
BEE, TREAGSBHERY 1984 A ElR
Table 7 The difference of coefficient of variance and regression coefficient of FD

between high and low latitudes of different-typc soybeans 1984 Gongzhuling

% H ltem y % M Type ] 35/25C | 30/20C ‘ 20/20°C ‘ 20/10°C ‘ 30/10°C
o T | R
il 1 ' —_ 1 —_
> 1 FAEM (wild) \ 51 : 61 } 54 |
) i (semi-wild) ! 28 | 22 | 29 — i —
Difference | 4o4n (Cultivated) { 20 | 16 i 17 — —
2 5 T (wild) ' 36.76 41.89 i 3l.90 26.56 60.95
= % thE K (semi-wild) 23.71 20.73 19.73 19.49 43.04
Cc. V. RIFER (cultivated) 19.50 14 87 15.31 13.27 40.01
i =} BN (wild) —2.0016 —2.0184 | —1.9476 ~3.5789 —5.4837
% P A K (semi-wild) —0.9163 —0.7596 —1.0589 —1.9820 —3.5148
qs
b #HHA (cultivated) —0.5739 —0.4604 —0.5621 —1.0235 —2.4041
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Mummf“ AR B, i EANTERBEENIER, R T A KL &AM
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Attached List 1 Tle temperaturae information of Jifforeat latitudinal {ocationes in China
! < on —8 B 4

i

b i J Lo # =10C Iiem May to qc:;.ember
\
|

| -
N . W ELH . T . 5
Altitude Da ?rozm i} i RRECL A BT i B ALK bia X
Location (m) | be );:xi—w ve | Cumulative Averag! Highest | Lowest Temp.
| i “gp'!"d‘ 57 temp, air tumy. air if‘l..p, air temp. range
W 1]
Tl'lumafq' 52 177 . 118.8 ‘ 2038 t 15.10 34 .66 —2.086 1 36.72
i
B b,
— 257 . - — —_ —
Nunke ‘ 50 ‘ 126 .7 i 2257.1
W% 7 ) . ,
Qianguo ‘ 45 124.7 ]‘ 154.90 2971.4 | 19.22 ; 34.08 4.36 29.72
f K" ‘ R
Dandong ‘ 40 15.1 175.1 3312.9 19.78 32.14 i 3.64 23.50
\ ‘
I _ 5 o ‘ s
Transhia; ] 35 1131.7 | 188.4 3448.9 19.54 33.62 | 6.4z 2920
‘ |
iE V4 T c 24. !
Yuncheng ' 35 | 367.8 ‘i 207.7 4507.9 4.16 39.30 8.94 30.36
13{“?. H o g 2.5 | 212.6 4605.6 24 38 39.78 10.38 29.40
aifeng |
¥ M [ » 25.0
Hangzhon 30 \‘ 7.2 230.0% 5065.1 5.08 37.16 14.66 22.50
|
Iﬁ. 2 25 }\ 97.6 271.9 6230.1 26.66 37.94 15.68 i 22.26
.1alxan | |

BlE RS AN €1961—1070 B RATE M <1961—1970 b & B 1l < % 58 f»

8 * X ®

(1) mh, 1o79, fedg, 5 (4) 1 57—e62.

(2) %y, B4, 1983, KEHE¥ 2 (3):155—168,

£3) Lawa, R. J. and D. E. Byth : 1973, Aust. J. 3gri. Res..24:67—80.

(4) Browa,D. M: 1960, Agri. J., 52 493—4 5.

(5) Brown., D. M. and L. J. chepman : 19680, Agri J., 52 495—496.

(6) Hesketh. J. D., D. L. Myhre, and C. R. Willey : 1973, Crop Sci.,» 13 (2) :250—254

(73 Huexley, P. A., R. J. Summer field and A. P. Hughes: 1976, Ana. appl. Bwl., 82 :117—
133

(8] IJudith F. Thomas and C. David Raper, Jr. 1 1977. Bot. Gaz., 138 :321—328

(9) Judith r. Thomas and C. David Raper, Jr. : 1978, Agei. J., 70 (5) : 895—898

{10) Kanoe SATO : 1976, Proc. Crop Sci- Soc. Japen,45 (3) : 443—449

(11) Major, D. J., D. R. Johnson, and V. D. Luedders: 1975, Crop Sei. 15 172——174

{12) Major, D. J., D. R. Jjohnson, J. W. Tanner,and I. C Anderson :1975,Crop Sci-, 151 [74—17%

(13} Parker, M. W. and H. A. Borthwick : 1939, Bot. Gaz., 101 : 145—]61

[14) Steinberg, R. A. and W. W. Garper: 1936, J. Agri. Res., 52 : 943—360

(15} Virginia Hamme! Grandolfi, Beatriz Housen de souza, Ludwiy Miller : 1979, Agronom.a suirio-
grendense, porto Alegre, 151 33—51



4
e

#

Kl

298 X

EFFECT OF DAY AND NIGHT TEMPERATURE ON DEVELOPMENT
OF WILD, SEMI-WILD AND CULTIVATED SOYBEAN IN CHINA

Zhuang Bingchang Xu Bao Lu Qinhua
(Scybean Institute, Jilin Academy of Agricultural Sciences)

Abstract

22 wild (G, soja), 11 semi-wild and 15 cultivated soybean (G,max)
samples from different latitudes (25—52°N) in China were used, The
plants were grown in 5 growth chambers under the day/night temperat
ure ;35/25°C, 30/20°C, 20/20°C, 20/10°C, 30/10°C respectively, The
photoperiod was 12 hrs, and the light intensity was 13—15 Klux, 4
plants/treatment and every plant was grown in a2 plastic pot, The
experiment lasted for 120 days, Days from emergence to flowering
(FD) aad to maturity (MD) were calculated, (1) FD increased, as
temperature increased within the range ! 20/10°C, 20/20°C, 30/10°C,
and 30/20°C, while the temperature rajsed to 35/25°C, FD of most wild
scybean and some semi-wild, cultivated soybean decreased comparing
with 30/20°C, (2) Effeet of temperature on development was more
obvious on FD than on MD,(3) Under short-day (day length, 1i2hr,)
and lower day/night temperature (20/10°C, 30/10°C, 20/20°C), some
higher latitudinal samples were sterile and gave rise abnormal pods,
The frequency of sterility and atnormal pods were wild>semi-wild>
cultivated soybean, (4)FD of the high-latitudinal materials, comparing
with low-latitudinal onés, were more sensitive to day high tempera-
ture (30/20C), less <ensitive to night low temperature (20/10°C) and
also less sensitive to larger day/night temperature (30/10°C). The
FD/MD ratio increased with the decrease of the latitude that the ma-
terials originated, (5) The response to temperature of high-altitudinal
materials (=i000M) comparing with low-:ltitudinal ones(<400M) [rom
same Jatitude was the same as that of materiaes from plain area (<400
M) of high latitude (6) The sensitivity of the effect to day/night te-
mperature on development of soybean was : wild>semi-wild>cultivated

soybean,



