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Effects of Super-High-Yield Soybean Cultivars as Rootstocks on Agronomic

Traits of Cultivars Releaseds in Different Decades

TENG Fei' LI Shengyou' RAO De-min' YAO Xing-dong' ZHANG Hui§un' WANG Hai-ying' STEVEN

St. Martin®> XIE Fu-i'

(1. Soybean Research Institute of Shenyang Agricultural University Shenyang 110866 China; 2. Horticulture and Crop Science Department of The Ohio

State University OH 43210 USA)

Abstract: The purpose of this study was to determine the effects of super-high-yield soybean cultivars as rootstocks on agro—
nomic traits of cultivars released in different decades thus to reveal the important role of root improvement in soybean breed—
ing. The cultivars released in different decades by Liaoning China and Ohio USA having the common ancestors Amsoy
and Williams were used to graft onto the rootstocks of super-high-yield cultivars Liaodou 14 and Zhonghuang 35 respective—
ly. After harvest the agronomic traits were determined. The results showed that there was significant effect of grafting treat—
ment on agronomic traits. And there was no significant change of agronomic traits between the self-grafting and non-grafting
treatments. Compared with self-grafting treatment grafting cultivars onto the rootstocks super-high-yield cultivars Liaodou 14
or Zhonghuang 35 had no significant change of plant height stem node or branches number but showed increased pods per
plant 100-seed weight seed-stem ratio and seeds weight per plant. Compared with the self-grafted rootstocks grafting culti—
vars onto the rootstocks super-high-yield cultivars the seed weight per plant of common parent Ohio middle Liaoning mid-
dle Ohio current and Liaoning current cultivars were improved by 4.47% 6.89% 9.35% 15.65% and 19.85% respec—
tively. These indicated that the improvement of root system could lead to a significantly increased of soybean yield.
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Cultivars in the box were released in different decades from Liaoning China and Ohio USA.
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Fig. 1 Genetic relationship of soybean cultivars tested in this study
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Table 1 Group of selected cultivars

Group Cultivar Year of release

Amsoy 1966

cp Williams 1971
Resnik 1987

oM Kottman 1991
3 Liaodou 3 1983

LM 10 Liaodou 10 1991
Dilworth 2002

ocC Dennison 2006
11 Liaodou 11 1996

LC 12 Liaodou 12 2001
31 Tiefeng 31 2001

14 Liaodou 14 2003

H 35 Zhonghuang 35 2006
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Table 2 Effects of super-high-yield soybean as rootstock on morphological traits of cultivars released in different decades

Treatment F
Trait Group D/L14 D/735 Average 8
Non-graft ~ Self-graft Group Treatment GxT
CP 96.5 102.3 102.7 98.0 99.9 a 21.7%% 0.7 1.8"
Plant height /em OM 86.8 86.0 85.2 84.3 85.6 ¢
LM 94.7 89.8 98.8 96.0 94.8 b
ocC 90.0 85.0 92.2 79.5 86.7 ¢
LC 101.9 99.2 95.6 104. 6 100.3 a
Average 94.0 a 92.5 ¢ 94.9 a 92.5 a 93.5
cp 19.5 21.8 21.3 21.0 20.9 a 0.5 1.2 1.6
Nodes OM 19.7 19.0 22.2 20.2 20.3 a
LM 19.8 19.3 22.2 21.2 20.6 a
ocC 21.5 21.0 21.3 18.7 20.6 a
LC 20.0 19.9 19.0 21.3 20.1a
Average 20.1a 20.2 ¢ 21.2 a 20.5a  20.5
CP 4.5 4.5 4.5 4.8 4.6 ab 2.6 1.7 1.1
Branches oM 5.0 4.8 5.5 4.8 5.0 a
LM 3.5 5.0 4.8 3.5 4.2b
ocC 6.0 6.0 5.3 4.0 5.3 a
LC 4.6 4.9 4.4 4.6 4.6 ab
Average 4.7 a 5.0 4.9 a 4.3 a 4.8
©10.05 ; ¥¥:0.01 ; 0. 05 ;
0. 05 o

" : Significant at the 0. 05 level; * *: Significant at the 0. 01 level. Values followed by lowercase letters within a row or column indicate significantly

different at 5% level among different grafting treatment or different varieties released in different decades. The same below.
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Table 3 Effects of super-high-yield soybean as rootstock on pods and seeds number of cultivars released in different decades

Treatment F
Trait Group D/L14 D/735 Average .
Non—graft  Self—graft Group Treatment GxT
Ccp 69.2 67.0 72.2 68.5 69.2 d 9.6%% 5.6%% 1.2
Pods per plant OM 74.8 74.3 81.7 87.7 79.6 be
LM 69.5 70. 8 72.7 78.3 72.8 cd
oC 78.8 82.7 111.8 91.2 91.1a
LC 75.6 77.4 86.2 83.8 80.8 b
Average 73.6 b 74.5 b 84.9 a 81.9a 78.7
cp 2.1 2.1 2.3 2.1 2.1ab 3.7*7 5.3%% 1.3
Seeds per pod OM 2.4 2.4 2.1 1.8 2.2 a
LM 2.1 2.1 2.2 1.8 2.0 ab
oC 2.6 2.4 2. 2.0 2.3a
LC 2.0 2.0 1.9 1.9 1.9b
Average 2.2 a 2.2 a 2.1a 1.9b 2.1
(01 144.0 140.5 162.3 143.0 147.5 ¢  33.9** 9.7%* 1.0
Seeds per plant OM 167.3 164.5 172.7 152.2 164.2 b
LM 144.3 148.3 160. 3 139.3 148.1 ¢
oC 198.7 194.5 227.0 177.3 199.4 a
LC 151.7 153.0 162.8 155.2 155.7 ab
Average 160.3 b  159.5b  175.7 a 153.6 b 162.3
4

Table 4 Effects of super-high-yield soybean as rootstock on seeds weight of cultivars released in different decades

Treatment F
Trait Group D/L14 D/735 Average %
Non-graft ~ Self—graft Group Treatment GxT
cp 14.3 14.6 13.8 13.7 14.1d  75.5%*  8.9%% 2.6%%
100-seed weight/g oM 14. 4 14.2 15.5 15.5 14.9 cd
LM 16.3 16.3 17.3 18.0 16.9 b
ocC 14.5 14.2 16.0 16. 6 15.3 ¢
LC 18.8 18.4 22.8 21.4 20.4 a
Average 15.7b 15.5b 17.1 a 17.0 a 16.3
CP 0.7 0.7 0.8 0.7 0.7d 34.3%%  18.3%% 1.2
Seed-stem ratio OM 0.8 0.8 1.0 1.0 0.9 ¢
LM 0.8 0.8 1.0 0.9 0.9¢
ocC 1.0 1.0 1.3 1.2 I.1a
LC 0.9 0.9 1.1 1.1 1.0b
Average 0.8b .9b 1.0 a 1.0 a 0.9
cp 20. 8 20.3 22.5 19.9 20.9 ¢ 161.7%*  39.2*% 3.2%%
Seed weight per plant/g OM 24.3 23.7 26.5 24.1 24.7 b
LM 24.1 23.6 26.7 24.8 24.8 b
ocC 28.6 28. 1 34.4 30.6 30.4 a
LC 28.5 27.9 35.0 31.9 30.8 a
Average 25.3 ¢ 24.7 ¢ 29.0 a 26.3b  26.3
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