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Table 1  The performance of above ground and under ground traits under different aluminum concentration treatment

(ppm) Cem) () (2) () Number (em) (em) (em?)
Concen Plant No. D1y root Dry stem and of lateral Tap root Total root Root
tration height leaves weight leave weight 0ots length length volume
0 16.7 3.3 0.247 0. 551 99.2 28.1 528.4 0.525
7 17.5 3.3 0. 266 0. 564 104.0 31.9 563.0 0. 529
14 16.9 3.3 0.232 0. 547 94.3 26.5 496. 1 0. 485
21 14.8 3.2 0. 225 0.512 98.0 26.2 486. 1 0. 483
28 13.4 3.1 0. 206 0. 484 94.3 22.8 477.0 0. 470
35 11.4 2.6 0.173 0. 428 82.5 20.9 415.8 0.412
2.2 . . N .
2 .
s . N o
. , a
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Table 2 The performance and genetic variance of the tolerance membership indices root traits among acessions
Membership index value Root trait
o (em) ) (g) D <g‘)t Relaflve Relativetap ~ Relative Relative Relative
Statistic Plant No. D1y root 1 stem Average umber root total root root dry ot
height leaves ioht and leave of lateral leneth leneth : ot
eigh eaves welg W eight ot eng eng volume wei gl
X 0. 583 0. 608 0. 409 0.531 0. 548 0.75 0.73 0. 69 0. 65 0. 700
Min. 0. 000 0. 000 0. 000 0. 000 0. 000 0. 397 0. 486 0.330 0. 365 0. 560
Max. 1. 000 1. 000 1. 000 1. 000 1. 000 0.984 0. 897 0. 968 0.958 0.902
s 0.319 0. 337 0.248 0.220 0.225 0. 160 0. 080 0. 150 0. 130 0. 085
cv 0. 548 0. 554 0. 607 0.413 0.411 0.210 0.110 0.220 0. 200 0. 121
3
Table 3 Correlation between aluminum tolerance membership index and relative root traits
Relativenumber Relative tap Relative total Relative oot Relative dry
of lateral roots wot length root length volune root weight
0.67"" 0.74"" 0.81"" 0.81" " 0.93""
. X% 0.01 Note: * *Means significant at 0. 01 level.
2.3 ) 5 (
. . . )
, 4, RIL 0.01
RIL RIL .
b
4 RIL
Table 4 Estimates of genetic parameters of the RIL population under aluminum toxin stress
Parent RIL
Root trait — ~ .
4— 1 y
Bogao NG9 36 M ean Range (,e'nel ¢ Genetic cv Henitability
variance
. 0.528 0.770 0. 658 0.363~0.962 0.01 15.43% 77.72%
Relative lateral root
. 0.519 0.795 0. 658 0.350~0.993 0.011 15.94% 83.94%
Relative tap root length
. 0. 537 0.792 0. 653 0.360~0.914 0.01 15.31% 89.65%
Relative total ot length
. 0. 546 0.771 0. 645 0.381~0.912 0.011 16.26% 88.52%
Relative root volune
~ 0, 0,
Relative dry root w eight 0. 563 0. 737 0. 658 0.360~0. 963 0.015 18.59% 90. 32%
: RIL 0.01 .
Note: All the root traits were significantly different between parents and among RIL lines at 0. 01 level respectively.
X 94— 156 RIL . 5 AIC
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80.22% ~ 91. 81%, 3.52% ~ 5 3 1.2
11.39%%; 3 ; . . .
93.44%. ,
6 N .
5
Table 5 The optimum genetic models of dluminum tolerant root traits obtained from segregation analyses
Root traits Optimun model Major gene Additiive polygene
Relativenumber of lateral roots G—2
Relative tap root length G—2
Relative total root length G—1
Relative oot volune F—1
Relative dry mot weight G—2
6 .
Table 6 Estimates of genetic effects and heritability values of major gene and polygene of aluminum tolerance related root traits
Genetic Relativenumber Relative tap Relative Relative oot Relative dry
parameters of hteral wots root length total root length volume root weight
d, ~0.095 —0.0%0 —0.074 —0.067 —0.100
Major gene additive d, —0.026 —0.043 0. 002 —0.028 —0.019
effect d, —0.028 —0.097 0. 056 — 0. 066 —0.067
i - 0.008 0.024 -
Major gene epistasis i, - - 0.013 —0.010 -
effect iy, - - 0. 003 0. 025 -
Tabe - - 0. 048 0. 020 -
ome> 0.014 0.013 0.013 0.012 0.014

M ajor gene genetic variance

h mg 81.02 87.13 91. 81 93. 44 80.22

Major gene heritahility

2
°pg 0. 001 0. 001 0. 001 - 0. 002

Polygene genetic variance

2
h pe 7.79 6. 18 3.52 — 11.39

Polygene heritability

3.1

3.2
[5] +

NG94— 156
5 3
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IDENTIFICATION OF TOLERANCE TO ALUMINUM TOXIN AND INHERITANCE
OFRELATED ROOT TRAITS IN SOYBEANS ( Glycine max (L) Merr. )

Liu Ying Gai Junyi

( Soybean Research Institute of Nanjing Agricultural University, National Center for Soybean
Improvement, National Key Laboratory of Crop Genetics and Germplasm Enhancement, Nanjing 210095)

Abstract Fifty one accessions of soybean ( Glycine max (L..) Merr. ) from Huanghuaihai and Middle—lower
Changjiang Valleys were tested for their tolerance to aluminum toxin by using the mean membership index value
averaged over those of plant height, leave number, dry root weight and dry stem and leaf weight. Seven most
tolerant accessions (Rank 1) and three most sensitive ones (Rank 5) were identified. The correlations between
the mean membership index and the stressed to unstressed relative values of number of lateral roots, tap root
length, total root length, root volume and dry root weight were all significant at 0.01 level, which could be used
as indicators of aluminum stress tolerance. The RIL population derived from Bogao X NG94— 156 was used to
analy ze the inheritance of the five relative root traits by using the segregation analysis of quantitative trait under
the major gene plus polygene mixed inheritance model. The results showed that between the two parents (Rank
4X Rank 2) the relative value of lateral root number; tap root length, total root length and dry root weight were
controlled by three major genes plus polygenes with their major gene heritability values 80.22% ~91.81 % and
polygene heritability values 3.52% ~11.39 %, while the relative value of root volume was controlled by three
major genes with their major gene heritability value 93. 44%, indicating that major gene accounted for a major
part of the genetic variation between the two parents in the five root traits related to aluminum toxin tolerance.
Key words Soybean; Aluminum toxin tolerance; Root trait; Inheritance; Segregation analysis of quantitative

trait



