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Table 1 Effect of drought stress time on seedling growth of different sainfoin lines
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Fig. 1 Rarefaction curves for samples
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Fig.2 Venn diagrams of samples
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Table 2 Sample sequence numbers statistics, richness and diversity index
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b3 OTU T — AR EL ¥R Chaol #5 % ACE 45 %k /Y
S
P1-0d 1427413. 50 6.159+0. 741° 0.925+0. 10 820.37+6.01" 763.55+20. 06" 0.997+0. 00°
P1-3d 442+19. 14 4.20440. 950 0.881+0.01° 473.22+4.78° 492.52+47.98° 0.99740. 00°
P1-6d 480+20. 00 4.70740.232° 0.906=+0. 03" 451.1147. 27° 465.13+61. 22 0.997=+0. 00a
P1-9d 514+18. 31 4.88740.132° 0.915+0. 00" 541.93+6.07" 546. 57+ 56. 88° 0.997+0. 00°
P2-0d 599+ 38. 26 6.497+0.159° 0.9684+0.01° 622.1145.47¢ 611.97481.08° 0.997+0. 00°
P2-3d 527410.01 4.78340. 256° 0.897+0.02" 519.96+4. 04 541.55423. 88° 0.99740. 00
P2-6d 491+18. 26 4.926+0.081" 0.905+0. 00" 482.16+1.93° 503. 184 25. 24° 0.99740. 00
P2-9d 498+36.07 5.518+0.162" 0.940=+0. 02" 508. 59+ 6. 44" 511.65462. 05° 0.9974+0.00°
P3-0d 587+42.34 5.976+0.321" 0.944+0.02" 573.53+4. 25" 582.52445.5° 0.998+0. 00°
P3-3d 506+31.57 4.393+0.096% 0.875+0.00° 487.434+5.02° 509.99447. 23° 0.997+0.00°
P3-6d 491+34.11 5.007+0.093" 0.916+0. 00" 484.21+1.99° 492.81+22. 86° 0.99740.00°
P3-9d 500+11.93 5.406+0.159" 0.935+0.01" 494.324+0. 50° 511.6647.48° 0.99740.00°
GS-0d 541+28.61 5.855+0. 294" 0.961+0.01° 552.91+4. 56" 550. 75441. 27° 0.99740.00°
GS-3d 487+17.01 4.52240. 088" 0.8744+0.02° 521.96+1.21° 519.21413. 54° 0.9974+0. 00°
GS-6d 476+23.48 5.116+0. 336" 0.932+0.02" 458. 35+ 3. 48° 470.75+31.55° 0.998+0. 00°
GS-9d 6184+37.25 5.4+0.457" 0.942+0.02" 696.03+9.62° 700.96+18. 24" 0.995+0. 00°
MN-0d 581+16.00 6.408+0.779° 0.973+0.01° 920.554+11.07* 925.134301. 84* 0.9984+0. 00
MN-3 d 529416. 27 4.78540. 330° 0.892+0. 02" 587.69+4.81" 593.16+15.17¢ 0.99740.00°
MN-6 d 524431.27 5.076+0. 537" 0.91240.03" 532.34+2.68" 537.86+63.00° 0.996+0. 00°
MN-9 d 814450. 71 5.824+0.707" 0.943-+0.02" 568. 00+ 3. 04" 564.03426. 37° 0.9944+0.00°
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Fig.3 Relative abundance of bacterial community at phylum level
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Fig.4 Relative abundance of bacterial community at genus level
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Influence of simulated drought stress on seedling
growth and bacterial communies in the
rhizosphere of sainfoin

SI Hai-can, WEN Su-jun,NAN Li-li, HUO Jiu-yan, HUANG Fu,PU Han,

XU Hao-yue
(College of Grassland Science , Gansu Agricultural University,Key Laboratory for Grassland Ecosystem ,Ministry

of Education, Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land Ecosys-
tem Sustainability, Lanzhou 730070, China)

Abstract: [ Objective] To study the effects of drought stress on seedling growth and bacterial communities in the
rhizosphere of sainfoin. [ Method] Three new sainfoin lines of P1,P2,P3, Onobrychis viciaefolia * Gansu’ and O. vi-
ciaefolia ‘Mengnong’ were selected for simulated drought stress experiments. The microcosm experiment was con-
ducted under four drought stress treatments by PEG-6000 with a water potential of —0. 8 MPa. Samples of each ma-
terial were collected every 3 days. The total DNA of the seedling rhizosphere soil was extracted and deep sequencing
of V4 region of 16S rRNA gene was performed to characterize the bacterial community structure of drought— treated
sainfoin. [ Result] Results showed that plant height and average root diameter increased , while leaf area decreased sig-
nificantly with the extension of stress time. The aboveground biomass, root tip number, total root length, total root
surface area, and root volume were significantly increased with increasing drought stress time, whereas underground
biomass, root shoot ratio, and root activity significantly increased first and then decreased and reached the most under
drought stress of 3 days. The root tip number, average root diameter, aboveground and underground biomass of new
sainfoin line of P1 were significantly higher than those of other lines during the whole period of stress. The richness in-
dex of Chaol, Ace, Simpson, and Shannon—wiener decreased first and then increased dramatically. Furthermore,
Chaol and ACE indexes were the lowest under drought stress of 6 days, whereas the diversity index of Simpson and
Shannon Wiener were the lowest under drought stress of 3 days. Proteobacteria, Firmicutes, Verrucomicrobia, Bacte-
roidetes, and Actinobacteria were dominant bacterial phyla. The relative abundance of Proteobacteria dramatically in-
creased, while those of Firmicutes, Actinobacteria, and Verrucomicrobia evidently decreased along the stress time,
whereas those of Cyanobacteria and Bacteroidetes significantly firstly decreased then increased. [ Conclusion] The re-
sults provide reference for sainfoin to resist drought stress and improve water use under drought stress.

Key words: sainfoin;simulated drought stress;rhizosphere ; bacterial community abundance



