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Spatiotemporal characteristics of soil microbial communities
associated with rosewood, Dalbergia odorifera

CHEN Guode, ZHONG Shengyun, GOU Zhihui, WU Haixia, DU Shangjia

Hainan Provincial Forestry Science Institute, Haikou, Hainan 571100, China

Abstract: [ Aim] We studied the spatiotemporal characteristics for number of soil microorganism of Dalbergia odorifera so as to pro-
vide basis for improvement of cultivation technology of D. odorifera. [ Method] Using the dilution plate coating method, seasonal and
vertical distribution of the soil microbial community (bacteria, actinomycetes and fungi) in the rhizosphere and non-rhizosphere soil
around D. odorifera individuals were compared. [ Results] (1) The number of bacteria and fungi in the soil were the highest in
spring. The lowest number of bacteria was found during winter, while the number of fungi was the lowest during autumn. The number
of non-rhizosphere actinomycetes was the highest in winter and the lowest in autumn. (2) Rhizosphere effect of bacteria was more
obvious, their R/S being 0.12-62.96, followed by the fungi with an R/S of 0.22-2.46, and of actinomycetes, with an R/S of 0.32
—-1.01. (3) The numbers of soil microorganisms were higher in the top soil layer (0-20 ¢m) than in deeper soil layers. The num-
bers of soil microorganism gradually decreased with depth; in some cases, however, the first decrease was followed by an increase.
[ Conclusion] The number distribution of soil microbial community of D. odorifera is influenced by season and soil layer.
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Table 1 The seasonal distribution in the composition of the soil microbial community associated with D. odorifera

PR Rhizosphere

JEARBR Non-rhizosphere

At
Month N. 20 Bacteria N TR Actinomycetes N P Fungi N. 41 Bacteria N JHERH Actinomycete N A Fungi
/(10 CFU - gy /(1P CFU - g')  /(10° CFU - g71) /(10 CFU - gy /(1P CFU - gy  /(10° CFU - g1)
4 H April 501.65+84.24a 13.21+7.63a 27.11+5.25a 397.20+198.05a 15.97+6.42ab 49.83+12.30a
7 A July 363.48+52.28a 14.76+5.62a 10.76+3.10ab 133.15+14.49ab 8.74+7.25ab 10.92+4.13ab
10 A October 317.50+82.18a 11.41+5.81a 1.02+0.36b 320.68+80.05ab 7.21£3.19b 4.66+1.21b
1 A January 5.23+1.47b 24.23+5.43a 12.38+3.16a 43.31+9.84b 25.77+6.89a 7.11+1.82b

RAPEE N I AR ERR RIS AR ) PR 3R 22 5 B35 (P<0.05)

Data are mean+SE. Different letters in the same column represent significant differences ( P<0.05).

*2 BREEEIEREVHERRKM(R/S)
Table 2 Rhizosphere effect (R/S) of the soil microbial
community of D. odorifera

i R/S
e i Wt i
Bacteria Actinomycetes Fungi
4 H April 53.71+14.08a(a)  0.32+0.18a(b) 0.66+0.10ab(b)
7H July 3.17£0.66b(a)  0.38+0.34a(b) 1.85+1.0lab(ab)
10 5 October ~ 62.96+35.94a(a)  0.34+0.24a(a) 0.22+0.12b(a)
1 A January 0.12+£0.02b(b) 1.01£0.44a(b) 2.46+0.66a(a)

RPBUE A FIIE AR EDR . [R1F) 365 SN IR T 3 [R] b
TR ZERERE 15 7R AU AR BRAs 0 22 53 1 3 (P<0.05 ) ; [T PR S A
() BEFR [l — AR R R I REAR Palon 22 ¢ .25 (P<0.05)

Data are mean=SE. Different letters outside brackets in the same
column represent significant differences among different seasons with the
same kind of microbial community ( P<0.05) ; different letters in brack-
ets in the same row represent significant differences among different com-

ponents of the microbial communities at the same time (P<0.05).
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~20 em LR E B Z 4100 20 ~40 F1 40 ~
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Table 3 The vertical distribution in number of soil microbial community of D. odorifera

HBR Rhizosphere

JAEMRPR Non-rhizosphere

At +Z
Month Soil layer/cm Negit Bacteria Nzt Actinomycetes” Nt Fun Nttt Bacteria Nttt Actinomycetes Nt Fungi
/(107 CFU - gy (10°CFU-g') /(1P CFU-g') /(10'CFU-g') /(10°CFU-g') /(10°CFU-g™")
4 A 0~20 784.35+114.43a  39.64x13.21a 45.36+5.83a 1182.72+88.87a  39.01%7.51a 91.45+17.59
April 20~40 274.33+51.10b 0.00+0.00b 22.94+4.12b 3.70+0.10b 4.41+0.14b 42.31£5.34b
40~60 446.28+46.11b 0.00+0.00b 13.05+2.50b 5.17+0.25b 4.50+0.55b 15.75+1.80b
7 A 0~20 528.16+32.80a 30.99+8.85a 15.50+3.78a 106.02+11.13b 4.36+0.56b 27.05+1.57a
July 20~40 294.36+105.80b 4.46x1.25b 0.45+0.15b 107.12£13.69b 0.00%0.00¢ 0.89+0.06b
40~60 267.93+3.45h 8.83+2.76b 16.33£4.61a 186.29+12.65a  21.86+2.46a 4.81+1.58b
10 A 0~20 549.90+25.18a 29.79+11.26a 1.28+0.74a 3.54+0.95¢ 8.27+4.14a 9.10+0.83a
October 20~40 398.64+31.07b 4.42+1.15a 1.33+0.77a 512.42+15.36a 0.00+0.00b 1.32+0.76b
40~ 60 3.95+0.34c 0.00£0.00b 0.45+0.05a 446.07£11.36b  13.36+7.71a 3.56+0.45b
1A 0~20 0.50+0.06¢ 29.83+15.36a 24.71+0.43a 6.78+0.93c¢ 8.21+4.11b 5.75+0.41ab
January 20~40 4.80+0.47b 16.97+4.24a 4.67£1.70b 71.13+4.54a 21.43+4.29h 3.00+1.71b
40~60 10.40£0.96a 25.89+7.47a 7.77+0.00b 52.01+6.88b 47.67+11.47a 12.57+3.55a

RPEAE N AR R, [RIF) R R PR 3oR [ —F 10 R [l L2 ] 28 5 .35 (P<0.05) .

Data are mean+SE. Different letters in the same column represent significant differences among different soil layers at the same time ( P<0.05).
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