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Study on soil microbial diversity of seabuckthorn forest

LI Yu-xin,ZHAO Zhong,CHEN Jin-quan, LIU En-tian

(Key Laboratory of Environment and Ecology in Western China sMinistry o f Education , Northwest A& F
University .Yangling , Shaanxi 712100, China)

Abstract: [Objective] The comparative study on soil microbial diversity in seabuckthorn plantations of
different ages is to provide theoretical basis for the decay mechanism of seabuckthorn forest. [Method] BI-
OLOG-ECO micro-plate methodology was taken to study dynamic characteristics of micro-organisms using
carbon and soil microbial diversity of seabuckthorn plantations in different ages(8,13,18-year) topsoil (0 —
10 cm) ,a comparative analysis of the relationship among ability of use carbon,soil microbial diversity and
seabuckthorn plantation’s age. [Result] In the short term(incubation 24—60 h) ,a single carbon substrate
utilization capacity of 18-year topsoil of seabuckthorn plantations is more than that of 13-year and 8-year
topsoil,indicating that 13-year,8-year microbial growth of surface soil starts slowly,and microbial stagna-
tion lasts longer; With the extension of the stand age,the Shannon index(H'),Simpson index(D) and Mc-
intosh index(U) of soil microbial communities shows a different regularity. The D index and the H' index
of 13-year topsoil of seabuckthorn plantations microbial communities are the largest,but the U index is the

smallest, the D index, H' index,U index of 8-year, 18-year topsoil of seabuckthorn plantations microbial
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communities make little difference; Compared to 8-year and 18-year the capable of using carboxylic acids of

topsoil micro-organisms,13-year seabuckthorn plantations after 72 h culture has a clear advantage. 8, 18-

year seabuckthorn plantations on topsoil microorganisms in the use of capacity of sugar compounds form 24

h to 144 h has an obvious advantage than 13-year. The capacity of using other compounds on topsoil micro-

organisms of seabuckthorn plantation in different ages doesn’t show a great difference; Only 18-year on the

main component PCA1 of topsoil has a good separation from 13-year, others are not met. [ Conclusion]

Difference in microbial diversity has a certain relationship with seabuckthorn’s ages.

Key words: seabuckthorn forest;stand age;topsoil;microbial functional diversity
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Table 1 Basic physical and chemical properties of the tested soils
FE b Gt 5 AR /4 AR/ (g« em™ %) pH 2 N/(g+ kg™ D AL N/(mg « kg™ ")
No. Stand age Bulk density Nitrogen Available nitrogen
1 8 1.3340.03 aA 8.67+0.07 aA 78.20+1.70 bB 35.4141.55 bB
2 13 1.2940.06 aA 8.5740.07 aA 113.10410. 80 aA 59.76£6.82 aA
3 18 1.3040.04 aA 8.66+0. 14 aA 86.6042. 60 abAB 43.31+1.72 bAB

T« [ 50 BRJE b AR A 7 B 3 R 2 57 A R3S s A FRVNE T8RRI P=0. 05 KR35 48 AR RS F 8RR 18 P=0. 01 K F 2 3%

(DPS #:56). TR .

Note: Column data marked with the same letter show no significant difference;superscript lowercase letters in the level of P=0. 05 is signif-

icant;superscript capital letters in the level of P=0. 01 is significant(DPS test). The same as below.
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Table 2 The plot overview of Seabuckthorn plantations at different ages
" HE P (B35 B/ % — 4 - W/ m PP AN
S A Rk B/ S A T .
*#l;',h‘ Canopy PR /m FEEE/em Average crown B /(Bk « hm™2) (B « hm™ %)
G5 < Average Average .
(Coverage) . . il mdt Density Update the number
No. . high diameter .
density EQ_.W S&.N of seedlings
1 88.3341.67 aA 2.4740.32 bB 3.97+0.13 bB  1.532£0.18 bA 1.474+0.15 bB 8 925+101 aA 1 56688 aA
2 76.67+1.67 bA  3.20£0.20 bB 5.17+0.12 bB  2.337£0.15 aA 2.43+0.09 aAB 6 808487 bB 833460 bB
3 86.67+3.33 aA  5.10£0.23 aA 10.23£0.79 aA  2.5740.26 aA 2.77%0.34 aA 5333444 cC 241422 ¢C

1.2.2 #¥E4® B A Excel 2003 #4447
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Fig. 1 Variation of AWCD with the incubation of microbial community of surface soil in

seabuckthorn plantations of different ages
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Fig. 2 Effects of different forest ages seabuckthorn forest root activity (0—10 cm soil layer)
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Table 3 Seabuckthorn plantations of different ages nodule status

N JBi 2 A /o Y K BT = ey =] =3
S  OERRORE ERRIEE/ Y R em UM fem  IRHURBERURL/ AU R
F)EWE /em MR /A : ) Live nodule (gem2) (g+m %)
- Number of Proportion of Live nodule R . !
Soil depth Age . . . longitudinal Nodule fresh Live nodule
live nodule live root nodule diameter ; . .
diameter weight of living dry heavy
8 27.674+2.73 abA 0.85+0.02 bB 0.91+0.03 cC 0.56+0.03 cC 9.10+0. 38 cB 2.76+0.31 cB
0~10 13 35.67+1.67 aA 0.93+0.01 aA 1.49-+0. 04 bB 0.90+0.03 bB 14.3540. 88 bB 4.72-+0.32 bB
18 25.004+2.65 bA  0.63£0.00 cC  1.8940.01 aA 1.2140.03 aA 25.25+1.52 aA  8.2740.59 aA

b
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Fig. 3 ODsy, for different carbon sources utilized by microbe of surface soil in seabuckthorn plantations of different ages
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Fig.4 PCA on microbial function diversity of surface soil in seabuckthorn plantations of different ages
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Table 4 Thirty-one carbon substrates loaded on the first,second, third and fourth of principal components

in analysis of ECO microplate data

i

AL 225 e ST ¥ SERE T VR ¥ S S V¥
Chemical guild Substrate rmula PCA1 PCA2 PCA3 PCA4
Wit /5 AL W 2 K Z I Phenylet hylamine CsH N 0.03 0.59 —0.13 —0.51
Amines/amides  JE#R; Putrescine C.Hi2N, —0.16 0. 64 0.01 0.45
H & BE-1L-2 48 Glycyl-L glutamic acid C7H12 N2 05 0.14 —0.70 —0.53 —0.33

L& B L-Arginine Cs HisN, O, —0.74 0. 60 —0.01 —0.07

LR L-K T4 B L-Asparagine C/HgN; 05 —0.58 0. 70 0.19 0.23
Amino acids L2674 L-Phenylalanine Cy H11 NO, —0.37 0.39 —0. 80 —0.03
L-22 R L-Serine CsH7 NOs —0.43 0.25 0.85 —0.14

L-77 & L-Threonine C,HyNO; —0.14 —0.63 0.50 0. 24

o D-FLB¥ a-D-Lactose Ci2Hz20py 0.06 —0.90 0.11 —0.17

B-H 3-D-1#j A #E 1 3-Methyl-D-glucoside CrHi4 O 0.14 0.95 0. 00 —0.17

8 D-4- 4 — B D-Cellobiose Ci12H22 01 0. 64 0.17 —0.48 0. 35
Fgfiﬁohydrales D-H # i D-Mannitol CeH14 O —0.02 0. 65 0.07 —0.24
D-A M/ T B D-Xylose Cs Hi0Os 0. 65 0. 49 0.18 0.28

iR 8 B i-Erythritol C,Hy004 —0.07 0.43 0.14 —0. 81

N-Z, Ft-D 7 % 8% 2 N-Acetyl-D-glucosamine CsH15 NOg 0. 36 0. 80 —0.05 —0.19

v-#2 T2 y-Hydroxybutyric acid C,HgO4 —0.27 —0.52 0. 64 0.32

o T EifR o-Ketobutyric acid CyH O3 0. 68 0.32 —0. 34 0. 44

2-F2 I H R 2-Hydroxybenzoic acid CrHs O3 —0.12 0.09 0.76 0. 34

Bk 4-F2 IR H R 4-Hydroxybenzoic acid C7Hs O3 0.57 0.51 —0.04 0.51
Carboxylic D-2FLBERR v-INfiE D-Galactonicacidy-lactone CsHioO5 0. 60 0.17 0.31 0.08
acids D2 ZLEERE R D-Galacturonicacid CsH1o05 0.62 0.51 0.05 0. 40
D% B iz 18 D-Glucosaminicacid Cs Hi3 NOg 0. 85 —0.24 0.22 —0.02

D-3: 5% D-Malic acid CiH;5 05 0. 24 0.29 0.47 0.35

A FEfR Ttaconic acid Cs Hs Oy —0.75 0.22 —0.10 0.19

) D, L-o-#82 H it D.L-a-Glycerolphosphate C3 HyOs P 0.14 0.68 0.26 —0. 64
ﬁlfjﬁﬁﬁf 1-7 ik 75 %9 B Glucose-1-phosphate CsHi300P 0. 89 0.29 0.17 —0.18
T 2 P i Pyruvicacidmethylester CiHsO3 0. 50 0.45 —0.38 0. 24

oMK o-Cyclodextrin Cs6 Hgo O30 0.91 0. 20 0.23 —0.13

BAY P B Glycogen (CsH1005)n 0.41 —0.16 —0. 82 —0.07
Polymers n:3E 40 Tween 40 — 0.51 0. 24 0.57 0.29
& 80 Tween 80 - 0. 85 0.11 0. 37 0.23
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