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Inheritance of Root Traits Related to Drought Tolerance in Soybean
( Gycine max ( L) Merr. ) in Huanghuaihai Area

LIU Ying', GAI Jur-yi?, LU Hus neng”
(1. Hebei University of Engineering, Handan 056038, China; 2. Soybean Institute of Nanjing
Agricultural University, National Center for Soybean Improvement, National Key Laboratory for Crop
Genetics and Germplasm Enhancement, Nanjing 210095, China)

Abstract: Twenty eight accessions of soybean( Glycine max (L. ) Merr. ) selected from 83 ones from Huanghuaihai
were tested in two years for their tolerance to drought by using the mean membership index value averaged over those of
plant height, leaves number, dry root weight and dry stem and leaf weight. One most tolerant accessions( Rank 1)was iden-
tified. There existed very significant correlations between drought tolerance and relative values of dry root weight, total root
length, and root volume( per plant dry weight basis) , respectively, which could be used as root indicators of drought toler
ance. The RIL population derived from Kefeng 1 X Nannong 1138 2 was used to analyze the inheritance of the three rela
tive 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, the relative values of dry root weight, total root length and root
volume were respectively controlled by two major genes( linked together for the latter two traits, recombination value being
4.30% and 1. 9B %, respectively) plus polygenes with their major gene heritability values 62.26% — 91. 81% and poly-
gene heritability values 2. 9% — 24. 75% , indicating that major gene, especially the one with large effect, accounted for a
major part of the genetic variation between the two parents. major gene additive effect could be intersified for improving
all of them.
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Tab. 1 Evaluation of drought tolerance of soybeans in two years
2001 2002 Average
Code Material name Original F Rank F Rank F Rank
1 0. 733 2 0. 809 1 0.771 2
2 0. 782 1 0. 641 2 0.712 2
3 0. 388 3 0.294 4 0. 341 4
4 0. 514 2 0.281 4 0. 398 4
5 0. 627 2 0.582 3 0. 605 2
6 53 0. 562 3 0. 624 2 0.543 3
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2001 2002 Average
Code Material name Original F Rank F Rank F Rank
7 14 0. 921 1 0. 801 1 0. 861 1
8 16 0. 500 3 0.398 4 0.449 3
9 19 0. 764 2 - - -
10 0. 837 1 0.787 2 0.802 1
11 1 0. 811 1 0.897 1 0.854 1
12 329 0. 442 3 0.582 3 0.512 3
13 55 0. 319 4 0. 096 5 0.223 4
14 613 0. 457 3 0.647 2 0.552 3
15 0. 587 3 0.402 3 0.495 3
16 0. 651 2 0.513 3 0.582 3
17 0. 707 2 0.773 2 0.740 2
18 0. 637 2 0.584 3 0.636 2
19 0. 410 3 0.274 4 0.342 4
20 10 0. 201 4 0.371 3 0.286 4
21 1 0. 687 2 0.694 2 0.691 2
22 0. 325 4 0.388 4 0.357 4
23 0. 682 2 0.837 1 0.725 2
24 0. 080 5 0.284 4 0.202 4
25 0. 467 3 0. 667 2 0.567 3
26 0. 434 3 0.502 3 0. 468 3
27 0. 433 3 0.352 4 0.393 4
28 0. 423 3 0.584 3 0.504 3
29 0. 487 3 0.296 4 0.442 3
30 1138-2 0. 113 5 0.071 5 0.092 5
2.2 R
,GCV 16 5% ~ 57.8%
2
Tab.2 The performance and genetic variation of drought tolerance and root traits among accessions
Drought tolerance membership index value Root tmit
Y Statigi
o e Plant No. leaves D1y stem and  Dry wot M Dry li(:}t Ti)tal h/ {iootd
height O CVE T Jeaves weight  weight an welgt root fengt voume
g Plant weight Plant weight ~ Plant weight
2001 % 0. 545 0.502 0.492 0. 501 0.510 0.268 572.507 0.616
Min. 0. 000 0. 000 0.000 0. 000 0.111 0.203 423.569 0.438
Max. 1. 000 1. 000 1.000 1. 000 0.873 0.330 766. 387 0.766
Sg 0.220 0.223 0.207 0. 290 0.204 0.041 135.112 0.125
GCV/ % 40.3 4.4 4.1 57.8 40.0 15.4 23.6 20.3
2002 % 0.526 0.518 0.528 0. 488 0.515 0.253 592.558 0.623
Min. 0. 000 0. 000 0.000 0. 000 0.132 0.207 411.938 0. 445
Max. 1. 000 1. 000 1.000 1. 000 0.921 0.368 827.673 0.774
Sg 0.219 0.219 0.244 0. 269 0.210 0.042 165.324 0.128
GCV/ % 41.6 42.3 46.2 55.1 40.7 16.5 27.9 20.5
2 ( )
RIL 0.01
, 13%
, 75%
2.3 RIL
2 RIL 5 AIC
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91. 81%, 75.35% , 62.26% , 4.30% 1.93%( 5,6)

2.99%, 11.15% , 24.75%;
3
Tab.3 Correlation between drought tolerance and root traits under drought stress

D1y root Total root Root
Year Dry.rﬁt To{al Rﬁd let weight/ length / Plant volume/ Plant
weig engl volume Plant weight weight weight
2001 0. 01 0.38 0.24 0.64" 0.79" 0.74"
2002 0. 01 0.35 0.36 0.65" 0.78" 0.77"
= 0.01 , 4
Note: ™ represents significant at 0. 01 level, the sane as tab. 4
4 RIL
Tah.4 Estimates of genetic parameters of the RIL population under drought stress
Paents RIL
. 1
Ro senelic
ottt Kefeng 1 11382 ¥ Man Range Genetic CCVI%  EVI% 12 ¥
variance
Dry rodt weight/ Plant 0.30 024 gL 0.284 0. 180~ 0.392 0. 0088 32.91 4.9 9060 52.50
Weight
Tdal root lengh/Plan ~ §75.32  586.26  48.51  75.10  407.75- 120,12  87973.8 39.15 5.6 911 29.36
weidht
) 0.70 0.5 4111 0.673 0.374~0.932 0.0498 33.35 5.3 7.00  s4.08
Root volume/ Plant weight
5
Tab. 5 Genetic models of the root traits related to drought tolerance
! %
Root traits Optimum model Major gene Additive polygene Recomb ination
Dry root weight/ Plani weight ELO 2 +
Total root length/ Plant weight E25 2 linked + 4.30
Root volume/ Plart weight E-2-4 2 linked + 1.93
6 +

Tab. 6 Estimates of genetic parameters of root traits related to drought tolerance under major gene plus polygene mode

Genetic D1y root Total ot Root
effect weight/ Plant weight length/ Plant weight volume / Plant weight
d, 0.023 199. 472 0.029
Additive effect dy 0.014 114.950 0.148
Epistass effect i - 0.007 - -
2
. . e 0. 001 25944.713 0.012
Genetic variance of major gene
o/ % 91.81 75.35 62.26
Heritabiliy of major gene
2
Ore 0.000 3 840. 163 0.005

Genetic variance of polygene

hpe 1 %
Pe 2.99 11.15 24.75
Heritabiliy of polyeene

(r= 0. 80), ,
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