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Correlation Analysis of Agronomic Characters and Heritability of
Saponins Content in Medicago sativa L.

GAN Zhi-cai, SHANG Lun-xue, LIU Yong, YU Yong-xiong

(Key Laboratory of Grazing and Herbivore/Herbivore Engineering Research Center, Southwest University, Chongging 400716)

Abstract: [Objective]l Through correlation analysis between saponins content and agronomic characters in alfalfa, the authors
try to find out one trait which can sign saponins content quickly and explore the rule about heritability and variation of saponins
content. [ Method] A new cultivar of Hot-wet alfalfa named Yumu No.1 was used as materials in this research, one hundred alfalfa
plants were determined, five high saponin plants and five low saponin plants were selected. [Result] Saponins heritability of these
10 alfalfa plants changed from 0.118 to 0.745 through experiments on the lines of offsprings of every plant, and variation coefficient
of the lines of offsprings changed from 15.54% to 28.81%, the heritability of high and low saponin groups was 0.636 and 0.208,
respectively, and the heritability of high saponin group was obviously higher than low saponin group. The result of correlation and
path analysis between the saponins content and plant height, leaf color, pest extent, dry weight as well as the dry matter content
showed that there was an extremely significant relationship (r=-0.405") between leaf color and saponins content, and the saponins
content was affected by leaf color directly (P=-0.422"") . The correlation between dry weight and saponins content was affected by
plant height, leaf color and dry matter indirectly. [ Conclusion] It is difficult to breed low saponin cultivar in alfalfa through general
breeding method, but some lines of offsprings with high saponin content can be used as materials for breeding of high saponin
content alfalfa cultivar. Leaf color of alfalfa can be used as a marker to identify saponins content in alfalfa quickly.
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Table 1 The absorbency of different concentration medicagenic
acid in 547 nm
R LW W
Medicagenic acid concentration (mg-mL™) Absorbency (A)
0.0000 0.000
0.0033 0.066
0.0067 0.146
0.0133 0.321
0.0200 0.421
0.0267 0.569
0.0333 0.725
0.0400 0.814
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X2 BESENEFELED
Table 2 Heritability of high alfalfa saponins group

FiFk Plant RXAZ Father lines BEA Mother SEA Parents (%) F1 18 Fy generation (%)  itf% 77 Heritability
1 1.838 1.965 1.902 1.773 0.718
4 1.838 1.778 1.808 1.660 0.593
5 1.838 1.804 1.821 1.703 0.687
6 1.838 1.888 1.863 1.756 0.745
7 1.838 1.753 1.800 1.599 0.435
S Mean 1.838 1.838 1.838 1.698 0.636

*3 HEKEAFERELND

Table 3 Heritability of low alfalfa saponins group

Firk Plant RXAZ Father lines BEA Mother e Parents (%) F1 1% Figeneration (%)  i5tf% 7] Heritability
2 1.050 1.132 1.091 1.398 0.130

3 1.050 0.992 1.021 1371 0.173

8 1.050 1.005 1.028 1.395 0.118

9 1.050 1.135 1.093 1.554 0.313

10 1.050 0.988 1.019 1.315 0.304

S Mean 1.050 1.050 1.050 1.407 0.208
1.315%. e IR P 2 i il 1.698%, (I%E H 1.2.3 A XGRS S AR NIRRT

A 2 i Aol 1.407%, P REA )2 BRABINE 4. BE 4 v 5nE 2R BRI AR T 25
tEERed F NBASITH S F=33.33> J 22.54%, AEEBFANAS T RECh 20.43%, L
Foo1=11.26, P<<0.01, #E4A(E) B S /K il 20 B A T R B 2.11%. 10 NERETH 24

FHKF JERARIAE R REEIE T 25%, 4002 RRER 4 FE
2.3 HEZSMENERER A& 3.

x4 BEBTRRAMNTERER
Table 4 Variation of lines of alfalfa offsprings

JG 8% Offspring lines FEARAE No. of sample SUEEE R Saponins content (%) FrfEZE Std. dev (%)  BRAM CV (%)

2 aUBEA High saponins group

1 18 1.773 0.344 19.40
4 55 1.660 0.459 27.65
5 32 1.703 0.393 23.08
6 45 1.756 0.309 17.60
7 20 1.599 0.399 24.95

FHIME Mean 34 1.698 0.381 22.54

L2 A Low saponins group
2 29 1.398 0.326 23.32
3 35 1371 0.395 28.81
8 17 1.395 0.219 15.70
9 22 1.544 0.240 15.54

10 20 1.315 0.247 18.78

SFHIH Mean 25 1.407 0.285 20.43
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Table 5 Correlation coefficient of agronomic traits and saponins content in alfalfa

IR Characters - Leaf color

HHFLSE Pest extent T Dry weight

T Dry matter & '2#(7% & Saponins content

¥k Plant height -0.005 -0.167**
i€, Leaf color 0.048
HUEFRRE Pest extent

- Dry weight

T4 % Dry matter

0.534** 0.026 -0.061
-0.145* 0.157** -0.405**
-0.200** 0.101 -0.028

0.118* 0.037
0.040

o RRMHIGABIN BE KT (P<0.01) , *: FRIAFIEEKT (P<005) . FF
**: Correlation reached extremely significant level (P<<0.01), *: Correlation reached significant level (P<<0.05). The same as below

F6 RZHERKMEERES=ENBREIWN
Table 6 Path analysis of agronomic traits and saponin content

A i P JERSUEEEY (428 /% %0 Indirect path coefficient
Variable Correlation Direct path . i -5, R T TR %
coefficient coefficient Total Plant height Leaf color Pest extent Dry weight Dry matter
Pk Plant height -0.061 -0.067 0.006 0.0021 0.0053 0.0043 0.0029
-2, Leaf color -0.405** -0.422** 0.017 0.0003 0.0015 0.0012 0.0176
HUEFREE Pest extent -0.028 -0.032 0.004 0.0112 -0.0203 0.0016 0.0113
3 Dry weight 0.037 -0.008 0.045 -0.0358 0.0612 0.0064 0.0132
T4 Ji% Dry matter 0.040 0.112* -0.072 -0.0017 -0.0663 -0.0032 -0.0009
3 it HURE A SEATREPR 5 MR 6 (Ristfe 145 0.7 DL,
Wk MG S B A RIS SR ZAE 0.3 LN XU 2F
3.1 BERN.ENZEMNTRANMNEMMELERR SR ErCE RIE T REEROR, AT REZ 2
AL ERARRIGUR R B O, Hafiza S AU E TR

K 10 MR J17E 0.118—0.745 “Z1k,,
Fi fE R w4 & 1.315%—1.773%, 4% 5 24k
15.54%—28.81%. = " ACEAA IS ) W B s R

PRI A 2 R A PiRIE Ccolletotricum falcatum)
HiE 1R, Saniewska 25511 Nozzolillo ZEF57 Ak IR 1 44
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