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CHARACTERIZATION OF VARIATION AND IDENTIFICATION OF ELITE ACCESSIONS OF ALU-
MINUM TOXIN TOLERANCE SOYBEAN GERMPLASM IN CHINA

QI Bo,ZHAO Tuan-jie, GAI Jun-yi

(Soybean Research Institute of Nanjing Agriculiural University/ National Center for Soybean Improvement/National

Key Laboratory for Crop Genetics and Germplasm Enhancement , Nanjing 210095 )

Abstract Aluminum toxicity is one of the major factors limiting crop productivity in acid soil , particular-
ly in southern China. It is the base for aluminum toxin tolerance ( Al-tolerance )breeding to characterize
the genetic variability of the germplasm of cultivated soybean( Glycine max( L. ) Merr. ) from different vari-
etal eco-regions. In this study,509 accessions of Glycine max (L. ) Merr. sampled from different eco-re-
gions were tested in a split-plot pot experiment with 28 mg kg ™' aluminum vs. pure water as major treat-
ment and accession as minor treatment and average membership index over plant height,number of leav-

es,dry weight above ground and dry weight under ground as tolerance indicator ( FAi)in 2006. There
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showed a single peak frequency distribution of FAi value with the range of 8.59% —74.83% and the ma-

jority in the middle part and less frequencies at both sides,indicating a pretty large variation of Al-toler-

ance in the whole country, even scattered much more than the tolerant and sensitive checks. The same

tendency was for the different eco-regions, with the variation among eco-regions (39.24% —41.65% ) be-

ing less than that within eco-regions. Total 15 (accounted for 2. 95% ) most Al-tolerant accessions from

Ecovregion [, Il ,II,IV,and VI with FAi value more than 65% and five (0.98% ) most sensitive acces-

sions from Eco-region I , Il , IV ,and VI with FAi value less than 15% were screened out for further stud-

ies in genetics and breeding for Al-tolerance. Based on it,a new set of tolerant and sensitive standard

checks were suggested to replace the old set used in the present study since the new one could cover a wi-

der range of Al-tolerance. In addition,the potential utilization of the results in the study on genetics and

breeding for Al-tolerance was discussed.
Key words Soybean
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Table 1 ~ Aluminum toxin tolerance in preliminary test
R MR IR HEA XK S R SCHR H AR B HT 2
Material Source Eco-region FAi/ % Reference or reason
Wi# 3 5 Zhechun 3 Wil Zhejiang m 79.18 AEVEEZE 1999 ; XIME 45 2004 ; 175 45,2004
A:tt75 A & Yuhangliuyuedou Wil Zhejiang m 75.32 BV nras
i 2 & Tongpidou WL Zhejiang v 73.47 P T
JKHT 7S H # Yongxinliuyuehuang VLYY Jiangxi v 63.50 A 7 LT3 X b
A JLH % Yuganjiuyuebao YLV Jiangxi 111 57.00 T 7 LT HE X 5 b
FIRSEME RS Yunchengliangmaoseng 114 Shandong 1 56.99 -
1L N 4575 Longshanneiziqing i #§ Hunan v 54.99 [ZDiEAR: Py
E1L/\H # Yushanbayuebao VLY Jiangxi I\% 54.54 AT 2T X S
25 PHAKE T Yiyangqiuheidou 15 Hunan \Y 51.80 BT T HE X i
[7] %234+ 5. Tonganyouzidou 73 Fujian \YI 41.36 T 7 £LHE X S b
T4 87C-38 Nannong87C-38 YT.75 Jiangsu I 29.84 MENG Xiao-ying et al. ,2005.
5% Heibiqing I %4 Guangdong VI 14.08 A7 21 X S
Z2Ak 3 5. Fenghuahuangdou WitL Zhejiang 11| 9.76 7 A
J\H # Bayuehuang M Guizhou \Y 6.97 B 77 A
Campbell et al. ,1990 ; Lazof et al. ,1994;
PI 416937 [E 4P Overseas - 68. 80

Bianchi-Hall et al. ,1998 ; Villagarcia et al. ,2001.

FAL =T i s s RUE

FAi = membership index of aluminum toxin tolerance

2 MR GEHEE
Table 2 Statistics of the standard checks for data adjustment
#1#} Material X X d; X di/2
55— HLbR} First group X,, =34.98 X,, =45.38 d, =10.40 X; =40. 18 4,/2=5.20
55 AL Second group X, =37.21 X, =48.26 d, =11.05 X; =42.74 d,/2=5.53

Xy = SR I RN 5 X = T 683 24 0 o S 340, = X Rt o 22 [ 0 2% (8 X, = S J 5t o O 60037 4 0 5 /2 = 6 6t 8 - 240 1 £

[CE=

X, = Average of sensitive checks;X;, = Average of tolerant checks;d; = Distance between sensitive checks and tolerant checks;X; = Mean of sensitive

checks and tolerance checks;d;/2 = Distance from mean of checks to mean.

3 LSRRI, A AR K S A4S 1Y
SRS R BUE Ry 40. 31% , H AR AL B A 8. 59% ~
74.83% o X it B I 3 W A PN A7 0 AH 224 K 1) 35t 1 22
Stk AR KB AR 0 TR AR 5 SRR e BUE R R T
20% ~65% 7 W P, I 52 B ) K, T Sk /N 43

Ay, FEBUHA 5 H 0 0 B0 R AR R R R S A
Z (323, 1) U B R AR T 1l 5 5 1 1
(ALARZES T DAGS5 9 A J Ti 460 2 o Joie 5 0T ol EE 4911
/N LR AR ) b S I A BE A B IE 4 i

H3 RS RN B IR I RS R AR KA R i S IR AL

Table 3 Frequency distribution and genetic variation of Al tolerance of cultivated soybean resources in China

HFR Class limit

LA 50 _

. 5~ 10~ 15~ 20~ 25~ 30~ 35~ 40~ 45~ 50~ 55~ 60~ 65~ 70~ [ X/ % CV/ %

Eco-regions Range/ %
10 15 20 25 30 35 40 45 50 55 60 65 70 75

I 1 3 9 14 14 16 9 5 2 2 75  19.78 ~74.57 39.24 25.76

I 2 4 8§ 22 29 32 24 11 13 15 5 2 5 172 13.22~74.83 40.15 31.90

I 1 2 4 3 14 15 22 16 9 4 3 1 94 13.67~72.62 41.65 24.97

v 1 1 6 12 15 15 19 13 9 1 3 1 2 98 8.59~72.47 39.71 28.44

\ 2 4 4 5 8 4 1 2 13 1 19.18 ~62.14  40.13 24.86

Vi 1 1 1 2 3 11 7 6 1 3 1 2 39  12.88 ~68.28 41.42 28.67

4[# Country 1 4 11 22 52 79 92 9 59 38 27 13 5 10 509 8.59~74.83 40.31 28.44
I = 3607 — AR ER A M AR I 11 = B kB AR B R A AR I = RITHP R i 2 FE R ERZ MM AESK NV = b2

L BRI (ENGR

ATV = PR R AR E AR R E AR AR IX VI = R P 2 280 U 2R S A AR S X

I = Northern single cropping, spring planting eco-region; Il = Huanghuaihai double cropping, spring and summer planting ecovregion; lll = Middle and

lower Changjiang valley double cropping, spring and summer planting eco-region; IV = Central south multiple cropping, spring, summer and autumn plant-

ing eco-region; V = Southwest plateau double cropping, spring and summer planting eco-region; VI = South China tropical multiple cropping, all season
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Table 4 Selected elite Al-tolerant accessions

i #5285 it Rb (FAi > 65% ) MR IR ER SRBRBUE TSRS (FAL>65% ) MR IE R siE R EUE
Tolerant cultivar Source FAi/ % Tolerant cultivar Source FAi/ %
Ml 11 %5 Heihe 11 39T Heilongjiang 1 74.57 4] FH #% & Xunyanghuangdou BV Shannxi 1 68.65
#5154 Mancangjin 1T 7* Liaoling 1 71.04 #:79 — 13 Xiao79 - 13 4t Hubei m 72.62
VI B RS i
o Y7 Henan I 74.66 /MR Yaansiaolizao  PUJI| Sichuan N 72.47
Xuchangbaihuacao
/N2 R
= V[ F§ Henan 1 74.83 BT A% Shangraoganbusi  {T.P4 Jiangxi \% 65.10
Suipingxiaoziyaohei
o - i EVINZE Y . .
VG745 {4 5 Xipinghesedou 7 Henan Il 70. 81 YLV Jiangxi v 70.94
Hengfengbayuehuang
#1522 Yudou 2 VB Henan I 68.90 T N Aiziren ] 7% Guangdong VI 68.28
¥ & Heiyaohuangdou il Gansu 1 74.12 =M 24 & Gaozhouheidou ] % Guangdong VI 67.41
/N 3 Xiaomayidou BV Shannxi I 70.08
HOEHERFCPA<IS%)  BRDRI WSRO RBPREECRI<ISE) O BRRE SR
Sensitive cultivar Source FAi/ % Sensitive cultivar Source FAi/ %
. T HRFLH
3 10 5 Jidou 10 yl 4t Hebei 1 13.22 PaJil Sichuan v 8.59
Wanxiandazaohuang
JN99 -09 1% Shandong I 14.39 J M3 [ & Yantiangingpidou  f# % Fujian VI 12.88

25 Chunheidou 14t Hubei | 13.67
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(RERF£)2001 ~2006 4FH-REFEFREGTTT
Oy BBEIEK EmE T iﬁﬁ:ﬁ% HI4EFE bR :iih CGIEIREOE GIE S I 5E iféztt Wigif
2001 407 0.471 - 0.042 - - 71 - -
2002 446 0.419 - 0.073 0.78 7.5 69 - -
2003 539 0.590 - 0.136 0.71 6.8 66 - 16.0
2004 591 0. 644 - 0.015 0.80 7.1 65 - 34.5
2005 718 0.771 0.815 0.015 0.87 154 7.5 68 0.72 23.1
2006 855 0.865 1.033 0.020 0.84 192 7.5 99 0.83 48.3
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