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Abstract: Fomesafen is a long—lasting herbicide commonly used in legume fields. To investigate effects of fomesafen on the growth of
legume crops and the nitrogen—fixing bacteria in the plant rhizosphere in different seasons, field experiments were carried out in spring,
summer, and autumn. The legumes of spring soybean, kidney bean, summer soybean, mung bean, broad bean, and pea were selected. The
characteristics of the roots and shoots of the legumes were analyzed. The patterns of phytotoxicity of different dosages of fomesafen were
determined. The effects of fomesafen on root nitrogen—fixing bacteria were analyzed via fluorescent quantitative polymerase chain reaction
(PCR) of the nitrogenase gene nifH. The response patterns of the six species of legumes to fomesafen were revealed through variance and
correlation analysis. Fomesafen had no significant effect on the growth and yield of summer soybeans. The low concentration of fomesafen
(225 g+hm™) did not harm spring soybeans, green beans and peas, while increasing the yields of mung beans and peas by 3.5% to 17.5%.
However, the high concentration of fomesafen (450 g « hm™) significantly reduced the yield of the three crops by 12.2% to 19.6%.
Fomesafen was seriously harmful to kidney beans and broad beans, reducing their yield by 23.0% to 61.5%. The recommended application
of fomesafen in spring soybean, green bean, and pea fields was 225 ¢+ hm™. However, the application of fomesafen in summer soybeans
field could be raised to 450 g+-hm™. Furthermore, fomesafen was not feasible for kidney beans and broad beans. The yields of legume crops
were positively correlated to their root characteristics. At a high concentration, fomesafen significantly reduced the root weights, quantities,
and fresh weights exhibited by the nodules of the six species of legume crops. Fomesafen significantly reduced the abundances of the nifH
gene in the rhizosphere of the legume crops. The variations in the abundance of crop root nitrogen—fixing bacteria may be responsible for
the changes in nodulation.
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Table 1 Effects of fomesafen on the plant growth and yield of the legumes in different seasons

Fi e b5 birs B A, s i
Season Legume specy Treatment Plant height/cm Pots number per plant/f> Fresh weight of pods per The“e“calflem/
plant/g (kg*hm™)
HE HRE ARFEO 47.84+2.14a 32.50+3.48a 73.38+13.00a 1 509+267a
Spring yiSE 41.52+7.39a 37.2542.42a 76.07+10.36a 1564+213a
iS:p) 39.19+2.16a 30.56+7.20a 64.43+2.17h 1 346245h
PUZEd iSi0 240.26+9.76a 28.06+2.14a 195.82+13.92a 11 189+795a
AbF 1 222.60+7.19a 25.19+1.67ab 75.18+4.24h 4295+242h
b3 2 221.66+9.36a 21.3126.32b 48.47+4.11c 2 769+234c¢
H7E DN LB O 92.60+3.00a 105.75+8.61h 133.33+12.78a 2 743+262a
Summer fbi 1 99.35+4.49a 139.92+9.80a 159.87+11.03a 3289+226a
b HE 2 93.88+2.10a 117.08+4.66ab 126.11£10.21a 2594+210a
o JbERO 81.17+1.28a 12.58+0.51a 177.98+7.66b 1 627+70b
AbHE 1 81.17+4.45a 11.58+2.02a 208.95+5.47a 1910+50a
b3 2 71.75%2.39b 9.67+0.51b 143.05+4.91c¢ 1 308+45c¢
= E3= AbHRO 141.0624.43a 39.19+4.43b 282.19+5.05a 2 580+185a
Autumn AbHE 1 124.00=1.48b 45.56+1.34a 217.06+8.21b 1985+75h
b3 2 125.0624.40b 30.81+1.58¢ 154.3123.21¢ 1411=117¢
B AbHRO 160.19+2.72b 89.94+2.14a 84.64+1.39 b 24184159
Abr 169.81£2.74a 90.69+2.53a 99.33+1.30a 2 838+148a
b2 173.44+4.23a 94.00+1.71a 69.06+3.47¢ 1 973+99¢

1 - R BN [R) - B3R b L A) 22 55 4 25 (P<0.05) .

Note: Different letters in a column indicate significant differences among treatments at P<0.05 level.
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Figure 1 Effects of fomesafen on the fresh weight of roots, the number of nodules, and the fresh weight of nodules of different legumes
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Figure 2 Effects of fomesafen on the abundances of nifH gene in the rhizosphere
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Table 2 Analysis of factors on soybeans of different seasons by fomesafen using general linear model ( F value )

53 55 BNt B R x24T
Herbicide Season HerbicideXSeason

W 3 JFi it Fresh weight of pods per plant 9.122%% 110.110%% 1.834
Fk &5 Plant height 1.697 728.048* 4.107%*
BAREFEEL Pots numbers per plant 8.984: 500.178%* 4.728%*

HRAE i Fresh weight of roots 189.4007* 10.228%* 25.123%x

HEE i Number of nodules 135.999% 10.570%%* 5.673%%
HRJR £ T Ht Fresh weight of nodules 115.751%% 4.385% 0.844

o FORM B E 225 (P<0.01) % R B 725 (P<0.05), R,

Note: ** indicates the significant differences at P<0.01 level,and * indicates the significant differences at P<0.05 level. The same below.
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Table 3 Correlations of the fomesafen treatments , yields, the characters of shoots and roots of the legumes

FR T o - kIR ARG S ik MURECE AR p
e e Fr B . . .
it F R 12 . . Pots number  Fresh weight Number of Fresh weight
; Yield Plant height .
Fomesafen dosage per plant of roots nodules of nodules
7= Yield -0.370%*
Fk 5 Plant height -0.041 0.039
BAREIEEL Pots number per plant -0.013 -0.037 0.018
HLEE i Fresh weight of roots -0.315%* 0.425%%* 0.144* 0.192%%*
H98 50 Number of nodules -0.104%* 0.287%* 0.448%* —0.299%* 0.319%*
AR IRE 5 5 B Fresh weight of nodules -0.115% 0.132% -0.088 0.039 —0.248%* 0.475%*
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