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Potential Capacity of Symbiosis Nitrogen Fixation of White Clover —Rhizobium Interaction and Drought
Limiting Factor
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Abstract: The interactions between white clover( Trifolium repens L.)and Rhizobium strains were tested in order to identify the effectiveness
of biological nitrogen fixation in relation to water supply, as well as the possibility to predict strain effectiveness according to genotype. Nine
Rhizobium strains of R. trifolii were isolated from Trifolium repens L. and Trifolium fragiferum L. from different areas in southern China.
White clover(cv Reventel )was planted in pots, nodulated with the nine strains, and grown in a greenhouse with the same amount of irriga—
tion water. Foliage was harvested 8 and 12 weeks after sowing. Significant increases in foliar nitrogen, up to three—fold those of the control,
were observed in plants inoculated with the three most effective strains. It was possible to predict the effectiveness of a rhizobial strain from its
genotype. Symbiotic nitrogen fixation was more related to the genotype of the rhizobial strain than to host—specific. Once nitrogen was no
longer a limiting factor, foliar biomass of all treatments was growing rapidly, leading to increased depletion of soil water. After cyclic moderate
drought stress, white clover foliar biomass accumulation was more affected than foliar nitrogen content. The feedback of drought stress on foliar
growth may be a new limiting factor when nitrogen demand is met satisfied in plants with the clover—Rhizobium interactions by N, fixation.
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Table 1 Characteristics of the tested Rhizobium strains

A BERIAY Y2
mE Isolated area ey (16SrDNA )
Host (Province in Taxon Genotype
China) (16SrDNA )
it B/ Control - - - -
. P
BAUGI374 [olium PN Rhizobium I
repens Sichuan
R IH i
BAU430s4 [Tiolium LIS Rhizobium I
[fragiferum Hubei
BAU4304l [olium LR Rhizobium 1
Jfragiferum Hubei
BAU33133 Tolium  ILPiH Rhizobium 1
repens Jiangxi
o S 22
BAU43201 [rifelium LR Bradyrhizobium I
repens Hubei
Trifolium LR .
BAU23170 Sfragiferum Anhui Bradyrhizobium I
BAU43196 Trifolium {ﬂjbﬁ Bradyrhizobium I
repens Hubei
BAU23210 Trifolium tﬁié Bradyrhizobium |
repens Anhui
BAU431p [relim LR Sinorhizobium 1

Jfragiferum Hubei
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Table 2 Drought stress identification in white clover
KEFRI% Mo BRGTE FURM EYR

Seed Germination /mg-pot™ /mg-plant™
Rate

piseil

Treatments

Foliage/mg-pot”  Foliage/mg- plant™

FHEEKE L,

Soil water WGk Wk EGKA WR S ESGK WR
" Rivendel Haifa Rivendel Haifa Rivendel Haifa
content

18% 31.9ab 5.6h 21.0b 113.0b 21.0 19.5
22% 53.7a 458a  1543a 174.3ab 16.8 21.7
26% 583a 458a  172.0a 284.3a 21.5 254
30% 38.9a  20.8b 52.3b 109.5h 15.2 20.6

349% 13.3b  10.0b - - - -

T R 5 AN A A B RN IR B B 22 5 ANOVA LSD(P=0.05)7K
Note:Values in columns followed by the different letter mean differ sig—

nificantly at P=0.05 by ANOVA LSD test.
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Table 3 Effectiveness of biological nitrogen fixation of the tested strains
R % Ho b EAE Yt /mg - plant™ Ho B AR R PR /mg- plant™
N concentration/% Foliage biomass/mg-plant™ Foliage N yield/mg-plant™
R ES /)5 Harvesting time/weeks Wk /15 Harvesting time/weeks R ES /] Harvesting time/weeks
8 12 8 12 8 12

payiist 1.69d 2.65bc 95ab 603 1.36d 15.96ab
BAU61374 3.55a 3.09a 125ab 594 4.49a 18.35ab
BAU43054 3.33ab 3.00ab 125ab 594 4.49a 18.35ab

BAU43041 3.24ab 2.99ab 135a 682 4.38a 20.38a

BAU33133 3.20ab 2.67bc 126ab 504 4.02ab 13.42h
BAU43201 2.86bc 2.85abc 115ab 636 3.21ab 18.10ab
BAU23170 2.8be 2.75abe 105ab 628 2.97abe 17.29ab
BAU43196 3.03ab 2.56¢ 100ab 565 3.00abc 14.46ab
BAU23210 2.27de 2.62¢ 105ab 571 2.45bed 14.98ab
BAU43112 1.69d 2.83abc 85b 639 1.59¢d 18.06ab

qi?i?iggjiiﬁﬁiifa;t 0.68* 0.34% 43.10% 228.38 1.59* 6.96*

HURT B HE R B strains 0.45% 124.98 3.94%
WO harvest time 0.20 56.02% 1.77%%

B A AR R R IR B 2 25 5 ANOVA LSD(#P=0.05, *#P=0.001) /K-,
Note:Values in columns followed by the different letter means differ significantly at (*P=0.05, **P=0.001 )by ANOVA LSD test.
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Figure 2 Soil water content affects foliage nitrogen concentration,

biomass, and nitrogen yield of white clover.(P<0.05, n=10)
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