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Arbuscular mycorrhizal fungi (AMF ) promotes Bauhinia faberi var. microphylla

seedling growth under drought stress conditions
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Abstract; Arbuscular mycorrhizal fungi ( AMF) is an important and common type of mycorrhizal fungi, which is widely
distributed in soils worldwide. AMF can develop a symbiotic relationship with the roots of most terrestrial plants and can
improve the resistance of host plants to drought when under drought stress conditions. Based on our previous studies, we
found that AMF had positive roles on the vegetation restoration of native plants in the arid valley of Minjiang River, and its
role was even more significant in the driest core area of the dry valley. However, the underlying mechanisms of how AMF
affects the growth of its native host plant under drought stress conditions remains unclear. To investigate the effects of AMF
on its native plant, we designed a full factorial and completely random pot experiment in a greenhouse. We attempted to

quantitatively clarify the roles of AMF in the seedlings by testing the symbiotic relationship between Bauhinia faberi var.
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microphylla seedlings ( B. faberi) and one dominant arbuscular mycorrhizal fungi ( Funneliformis mosseae, FM) under three
drought stress conditions. Continuous drought was induced by watering seedlings at one-day intervals with distilled water
over four months with three water content levels. These were low, middle, and high, represented, respectively, by 40%,
60% , and 80% of the field capacity. At the end of the experiment, we measured the maximum photosynthetic rate, proline
content, biomass production and carbon partitioning, nutrient content, inoculation rate, and mycorrhizal growth response
(MGR) before the seedlings were harvested. One- and two-way ANOVA were used for statistical analysis. The results
showed that FM could colonize the roots of B. faberi seedlings well, with the average proportion of mycorrhizal colonization
being as high as 89—97% under drought stress conditions. The maximum photosynthetic rate and water use efficiency of the
inoculated seedlings were enhanced as the soil water content increased from low to medium and high levels. However, the
proline content in leaves decreased. Inoculation of FM can significantly promote an increase in the height, leaf number, leaf
area, root length, root area, and biomass of seedlings, and P concentration both in shoots and in roots, which indicated
that FM could benefit the growth of its host plant. Specifically, B. faberi seedlings had the highest P concentration under the
medium water treatment (60% field capacity) compared to the other treatments. Moreover, inoculation significantly affected
the biomass allocation of seedlings to the shoot and root and affected P allocation of seedlings when under the most severe
drought stress. R/S of mycorrhizal seedlings was significantly higher than that of non-mycorrhizal seedlings under the same
water stress conditions. R/S of mycorrhizal seedlings was significantly higher under the low water treatment, which means
that seedlings allocated more carbohydrates to the root than to the shoot. Moreover, the interaction between AMF and soil
water condition significantly affected leaf biomass, total biomass, and shoot-N content. We found that the mycorrhizal growth
response of FM was remarkable and that FM significantly promoted the growth of B. faberi seedlings under drought stress

conditions, which provides a theoretical basis for arid valley vegetation restoration practice.

Key Words: drought stress; arbuscular mycorrhizal fungi; nutrient uptake; vegetation restoration
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Fig.1 The impact of drought stress conditions on maximum photosynthetic rate, water use efficiency and proline content in the leaves of B.

faberi seedlings colonized by FM
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Fig.2 Shoot-P concentration ( A), root-P concentration (B), shoot-N concentration ( C) and root-N concentration (D) of B. faberi
seedlings under different treatments
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Fig.3 Leaf dry biomass(A), root dry biomass(B), total dry biomass( C) and root dry biomass/shoot dry biomass (D) of B. faberi
seedlings under different treatments
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no microorganism+ high water, FMLW ; 225+ 8 B B0 Funneliformis mosseae + low water, FMMW ; 370+ B 1380 Funneliformis mosseae + middle
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Table 1 The results of mycorrhizal colonization of B. faberi seedlings by Glomus mosseae under different treatments

Ak o B AR/ % MR % BRI %
Treatments Mycorrhizal colonization Arbuscular abundance Mycorrhizal growth response
FMLW 95.989+1.707a 18.948+5.343a 58.703+7.255a
FMMW 88.989+3.332a 17.597+4.330a 66.964+6.190a
FMHW 97.335+0.969a 26.512+2.195a 70.245£10.971a
Py 0.673 0.164 0.124

FMLW . 3225+ 5 & 30 Funneliformis mosseae + low water, FMMW . $22Fh+ 50 2 [0 Funneliformis mosseae + middle water, FMHW . 2 5 + 42 B Jifp
i Funneliformis mosseae + high water; 3 P42 /R348 AVE £ 1SE ; FARZUV ( mycorrhizal growth response, MGR) = ( FHRAH Y T 5 - X A4 T
) / WY T Ex100%; P<0.05, %R 2257 1.3 ; P<0.01, 38R 22 il i %
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Table 2 Growth parameters of B. faberi seedlings under different treatments

Jisi i/ om LipEd ALY om? R/ em RIETFY em?
Treatments Height Leaf number Leaf area Root length Root area
NMLW 8.830+0.353a 4.200+0.442a 391.752+60.472a 234.888+22.750a 37.561+3.817a
NMMW 10.460+1.374a 6.600+1.727ab 918.893+310.054a 286.966+47.879abc 48.136+7.905ah
NMHW 10.720+1.806a 9.200+3.955ab 1192.333+760.734a 264.201+75.563ab 45.465+13.733ab
FMLW 16.230+1.603ab 23.100+6.260h 3695.507+1179.407ab 570.467+132.911cde 92.546+19.689bc
FMMW 23.370+3.982h 42.70+8.984¢ 6858.910+1494.876h 635.973+89.706de 115.556+18.286d
FMHW 34.340+4.875¢ 75.100+9.271d 12972.802+2007.844¢ 1047.270+134.675¢ 191.551£26.917¢
P sy 0.000 0.000 0.000 0.000 0.000

P 0.003 0.000 0.000 0.024 0.008
Pissrokss 0.019 0.001 0.002 0.031 0.019

NMLW ; K3ZH0+FE M8 no microorganism+ low water, NMMW : K1+ B3 no microorganism+ middle water, NMHW ; & H 50+ 42 38 no microorganism+
high water,FMLW:%f‘F+$ﬁ B0 F unneliformis mosseae + low water, FMMW . 350+ BE ka8 F unneliformis mosseae + middle water, FMHW . 425 +42 55 038 Funneliformis
mosseae + high water, P<0.05,%/mR%5 0%, P<0.01, £#REFWREE
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Fig.4 Shoot-N content (A) and root-N content (B) of B. faberi seedlings under different treatments
NMLW ; A0+ 55 B 138 no microorganism+ low water, NMMW : AR 4L+ 1 B H3H no microorganism+ middle water, NMHW ; AR 42+ 2 i Jifp 380
no microorganism+ high water, FMLW ; 5§+ 8 £ M08 Funneliformis mosseae + low water, FMMW ; 54+ FF BE M0 Funneliformis mosseae + middle
water, FMHW ; R+ 52 BE MG Funneliformis mosseae + high water
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