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Screening and Identifying Soybean Germplasm Tolerant to Acid Aluminum
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Abstract: A total of 139 soybean germplasm mainly originated from Hunan province were tested with the hydroponics methods
of simple calcium solution culture and complete nutrient solution culture in seedling stage to screen out tolerant germplasm to
aluminum toxicity taking main roots as tolerance indicator. The results showed that tolerance to aluminum toxicity varied with
genotypes. Twelve soybean germplasm showed tolerance to aluminum toxicity after simple calcium solution culture. When fur-
ther tested by complete nutrient solution culture, eight soybean germplasm including Yuanling’ aizizao( a) , Changshaxiahuang-
dou, Changdezhongheqingdou , Fenghuangqingpidou( b) , Shiyueqingdou , Renchaoxihuangdou 1, Zhongzuo 04563 and Zhongzuo
05675 showed tolerance to aluminum toxicity. Then, the eight soybean germplasm were pot cultured to compare their seed
weight per plant,100-seed weight, chlorophyll content and plant height with Kenfeng 15 and Guichun 8 as control. Renchaoxi-

huangdou 1 showed stronger tolerance to Al toxicity than other materials and could be used in breeding soybean varieties toler-
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ant to Al toxicity.

Key words: Soybean; Aluminum toxicity ; Hydroponics method ; Potted culture method

FRE T BRIk 9 rh 3 ik A7 A 1 R Al 2R
PRI IRIE R R Ky 15 A
(X)), BEFA 2 030 J5 hm? , 24 i 4[5 4l [ A
219% " GEET A R 2t P ouh R K R e A
TR R, SR P e R R RIE S —
9 AP ALCOH)** e ALCOH)** Bk . RIFJE
SMERZKI R A UTE LA 55 RO Al L
MIE AL, 76 pH [H/NT 5.0 BRI 4088
WM AL AT AR E B dEE B TR it
WIERM], R Z AT E I E 200 R R R
FAVEYIRORRERZE M0 K 73 B B TR T R A
TS, (A B o 52~ 5% B4 52 T 26 B 14 e 3
R BB U AR A MR RIE A
A AR ARIAR 28 73 WA W) 25 7 T (AR AT I 1 AR RE X

W Fm B H3:2012-08-24

RIZIIFER , IF A R TS R RE TR A7 7R R N R 2
SO A R AR IR D ik 0 o 1 it
PRERR LA BT IR , K ik A VDR R v S e i
FERFE HROTIE

AT FE LA ST B VIR T AN A B SR O 139 1
R S A i PR B 20 , 90 25 P R Aol o IR
BRI R ST A , LA IH g BE Al R — 2 e ok 4 5 92 o
T 4 8 A7 P A i A A AT TS 1R R P, L)
AT HATE AR E R IR SRR AR BRI

1 #R57EE

(R S
ZARK IR 139 3, ¥k B T 5 M 5 55 U

1.1

EEWB ATl () BHIFL 1T (200903002 ) 5 )7 4 B 0 3T H (2011A020102010 ) 5 7 AR 4 2T o 7~ 24 0h 4 & iH R i H
(2011B090400328 ) 5 4l B 2> 4 PEAT M BHIFL I (nyhyzx07-004-11) 3 BUACA ML M 2 AR A 882 % 1 ( CARS-04-PS09 ) 5 42

MR FE 43 (4100-k09130)

E—EE B XN (1989-) , 3, 24 S I A R AR A3, E-mail :996391185@ qq. com,
WIRESE : DI M(1968-) , 55, 18-t BIZUEZ , 0F5E 7 [ A K G P00 i/ 7 HFf . E-mail : maqibin@ scau. edu. en,



1 3 GG < TR TR B R S i o R A U 2 5 8 47

JoE AR g W R AR 131 4y, ) AR 2 4y, SN 3
G, N 3 4o XFRRRLRRO B2 1S FIEAR 8 5o

1.2 RIWH*E
1.2.1 #-Fa5L Rk Jnb i AT
(66 cm x41 cm x 14 cm) |, BEHUR/N—FC M 19 K
SRR IR LRI &, YK ORI, I R 45 i 7E
20 ~28°C, K23 ~4 d 5, BUR 4l , s K bE 4
VTR, FEEANEH R,
1.2.2 WEAERZAE RRSERT CaCl,
WeE 0.5 mmol - L~ l,AlCh{iU;j\j 15 wmol-L~ '
pH4.5; % B W b CaCL e >4 0.5 mmol - L',
AlClﬂJ{?gﬂ{]O ernol-L_1 ,pH4.5, BOR K —Z 1k
LA i 2 e A 4y 25 1] A LR TR AR L
PR 8 LIy 3246 B — A b 3,
RO MR, 3 IRER . BT A TR DI
7% 24 h, iR B R 28°C (J) /23°C (I%) OGN 14
h(O) /8 h(H) .
1.2.3 Ak sk 108 BT RS VR T8 3% 07 18 HY
(TR R B R 1Y) 12 43 R S A B AT 42 0 5 M T
PEMETE . A FRWSY 750 wmol - ™" KNO, , 250
pmol - I.™" Ca(NO, ), «4H,0,325 wmol - L~" MgSO,
7H,0,10 pmol - L.™' KH, PO, ,8 pmol -L.~" H,BO,,
20 pmol-L ™" Fe( Il )-EDTA,0.2 wmol-L~" CuSO, *
5H,0,0.2 pmol L™ ZnSO, +7H,0,0.2 pmol - L'
MnCl, +4H,0,0.2 wmol-L.~" (NH, ) Mo, 0,-4H,0,
$# 0 (CK) #1100 pmol - L™'2 4~ AICL, ¥k JiF,
pH4. 5 HAhZAER 1.2.2,
1.2.4  £3ER5NFE BN AAVLE AR
WRs: LIRS G A B, B e %+
7.5 kgo TEREFPET— KRG b PE K 58 58 018 1 .
1% 0( CK) 1200 mg-kg ™" Al 2 /MAb3 45 kb F7E +
RN AL O, -5H, O SR IFHEAT, DU R 45 & Fh B
F15(CK1) fif: 45 8 5 (CK2) X, ik 4aE
SRR R0 18 H 040 TR 0 P 2 e 1740 R O e, 395 ol st
TR /N — B R R AR 1 K SR 1, B — A
RoEE PR 4 kR,3 KR, 2011 4E 8 7 HEEF,
8 ~OAMRmREAK,10 HZJGMFE2 d HE 1 kK,
11 H15 H2&ElERE5E,
1.2.5  RARAr K ERZ SrHl7E 3 0
24 hJiE FH BRI 18 K 7 40 AR SR B AR AR I B
A R AR, AR
FAHAAXT R (% ) = (FRABE R - 4
FRATARES ) 7 (O0f RE AR PR S ARG — X R A BT AR )
x 100
1.2.6 MR ZS A TR ] SR
FRRKEERE T IHO T RMIESE . Esoh i 5
ARk 3 BE AL B 6 B FH i 4% 3R D A ( SPAD-
S02PLUS, HAS) 5 10t o 5 4 Jé - 1 = i 5 -y -

LR, PO ME . nEAIIGIR R, I 5E PR ey | R
SR FAMORIEE  ARORIER | FrREE SRR

2 ZER5HH

2.1 SBEMNAXEEREMHEKERNZI

2.1.1 F4smimisdc RS E {&iﬁ%fiﬁ
X 139 Oy REFI R IEAT T 9728 0 ok , HLARAS K G it

FRERFRTGEUR 25 1, Wil 1 Fios, 7€ 15 punol-L‘1
AICLARBRAAAET , R ZH AR 2R I Hh A [R) A2 B2 1)
it , (L ) 22 S U AR i 3, o AT 12 A AR Y
AR R KT 90% , 530 R T AR R0 Uik %1
H<H > FERE <> KUWEHRG RKEE K G
<> PABFES ANRES L Y| LT EiEd

T TR/ B A 04563 FIH4E 05675, A
WHEE T 1 AR R T 1, )RR G ERE
<& > KUWHEEG FEPAE G E 04563 A
HE 05675 S5 AR R T 1,

_ 120
s¥ T
3 E 2100 -
! 5 z 11l
Y58 80 !
=35
zé:.a g 60
=D
™S g
_’Hj@z 40
£ é*é 20
OMW@O'—‘OMv[\@NWM < O LO(\I\LDI\C"DLO

RE 154 M6 UMLK 10: )RR 11: 558
20 LR TR < W > 21 iR TR < L >524 W
SL327 FRTL < £0> 536 H /N 37 DI BB 538 . KPR
BT 41 FF U\ B 560 F ORI 562 RIS E K 7574 K
JAF R E <2 >389 Tim/\H#;90: T HFE;92:. HHERE;
135 NIRRT 15137 RURE L HL < 2 > 5 37 8 375
46118 465 tf 47 1 B 4704563 P ff: 04563 ; 05675
05675 ; T~ [,

CK: Kenfeng 15; 4: Anhuhedou; 6 ; Baimiacerhui; 10 ; Guang-
dongzaodou ;11 ; Wukehuang; 20 : Yuanling’ aizizao (a) ;21 : Yuan-
ling” aizizao(b) ;24 : Jishouhuangdou ;27 ; Suoyidou (b ) ;36 : Shiyuex-
iaohuangdou; 37: Zhenshanghuangdou; 38 Changshaxiahuangdou;
41: Xiushanbayuehuang; 60: Changdezhongheqingdou; 62: Bao-
jinggingpidou; 74 : Fenghuanggingpidou ( b ) ; 89: Ningyuanbayue-
huang ;90 ; Shiyueqingdou ;92 : Yueyangheidou ;135 ; Renchaoxihuang-
dou 1;137 ; Fenghuangqipidou ( b) ; ' 37 Zhonghuang 37; 1 46 .
Zhonghuang 46; 1 47. Zhonghuang 47; 04563 Line Zhongzuo
04563 ;05675 ; Line Zhongzuo 05675 ;the same below.

1 EREAREREGTEREN
A EEREI KRN

Fig. 1 The effects of aluminum toxicity on the

relative elongation of main roots of different

soybean varieties in simple calcium solution
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Fig.2 The effects of aluminum toxicity on the relative

elongation of main roots of different soybean varieties

under the condition of complete nutrient solution
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Fig.3 The effects of aluminum toxicity on seed weight
per plant,100-seed weight,chlorophyll content
and plant height of soybean
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