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Table 1 Soil basic properties of the three experiment fields

A HLBT i At R A B LR oK
FE 2 1Y
pH oM Alkalytic N Readily available P Readily available K Soil water content
Sample type . . . .
(gkg™) (mgkg™") (mgkg™") (mgkg™") (%)
A<
8.17 32.25 141.6 37.75 145. 8 2.07
Farmland
Bk el
8.19 40. 60 64. 84 43.00 269.9 2.10
Peach orchard
i 25 el
8.25 32.34 80. 80 45.25 150.5 1.92
Vineyard
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Table 2 Basic properties of corn and bean stalks before decomposition

T FEAE it EX3 R
Total C(gkg™")

A

Original straw Total N(g kg ") C/N

EAFERT

402.5 11. 31 35.59
Corn stalk
KEFEFF

373.2 25. 47 14. 65
Bean stalk
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Fig. 1 ~ Stalk residual rates in farmland (A), peach orchard (B) and vineyard (C) in different decomposition periods
3 AEARRBAREBHENTENLTIBERERT
Table 3  Variations of mean soil temperature in different experiment fields
AT | + 33 F Soil temperature (°C )
Decomposition time(d) 4 M Farmland BkBe Peach orchard k] Vineyard
30 9.96 +1.18 9.25+0.71 9.00 +0. 81
60 4.12 £1.68 4.01 £2.13 3.99 +1.85
90 1.72 £0. 31 1.16 £0.22 2.09 £0. 30
120 2.74 +0. 82 2.24 +0. 88 2.91 +£0.75
150 6.95 +2.48 6.70 £2.33 6.81 £2.29
180 16.84 +2.46 15.54 +1.96 15.78 +2.62
210 21.03 £2.26 18.68 +1.24 19.47 1. 67
240 25.20 £2.21 22.57 +1.33 22.08 £1.37
270 26.45 +1.83 23.79 +1.06 24.78 £1.43
300 25.51 £2.17 23.51 +1.41 24.72 +1.41
330 20.65 +1.25 19.77 £1.24 20.69 +4.84
360 15.75 £1.93 15.49 +1.97 15.26 £2.89

B BUE N BE H B AR /N 8RR S 4ME + bR ifE2 Note: The values are mean + SD for soil temperatures every hour, every day and every month
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Fig.2 Temporal variation of average well color development

(AWCD) of different experimental soils
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ARICIFHE T Shannon 35 %% (H) | Simpson 3§ %

A RE B WA A W A v A B TR AR S R BRI
AN TR B2 R PR M P AT LA S R A Ay ) A B RE 2 A
AR 144 b (90 AE 70 A7 A (7] Ak B ) 26 )
TGS R N R IR BRI R A5 2R (R 5) .

x4 FRABMTBEREDFEIESHEEEY

Table 4 Functional diversity indices of soil microbial communities in the three experiment fields (144 h)
EIER A B kel
Index Farmland Peach orchard Vineyard
H 3.74 £0.25a 3.66 0. 04a 3.67 £0. 12a
D 0.94 £0.02a 0.95 £0.01a 0.95 0. 00a
E 1.23 £0.07a 1.10 £0. 02b 1.10 £0. 05b

W £ bRdE2E (n=3) , R AS[E 7B F 7R b B 8] 22 5 5 % (p <0.05) Note: Mean = SD (n =3). Different letters in the same column

mean significant difference between treatments at p <0. 05 of Duncan’s test

£S5 ATRIAKEM T EMEMIT 6 LFRHF A

Table 5 Utilization of the six categories of carbon sources by soil microbes in the three experiment fields

HEHL Y RN ES EAIrES LES e &S ZRYE R EWE
Sample type Amino acid Carboxylic acid Saccharides Polyamine Polymer Aromatic compound
il
0.85 +0.02b 0.70 £0.21a 0.67 £0. 10b 0.74 £0. 19a 0.90 £0. 19a 0.29 +0. 11a
Farmland
B I
1.20 +0. 11a 0.91 +0. 10a 0.94 £0.07ab 0.96 £0.05a 0.91 £0. 10a 0.69 +0.35a
Peach orchard
i i bl
1.13 £0.04a 0.92 +0.05a 1.25 0. 13a 0.97 £0. 13a 0.94 £0.02a 0.56 £0. 08a
Vineyard

P ME £ pUEZE (n=3) W AR FHREFR RS H R 2 73 53 (p <0.05) Note: Mean £ SD (n =3). Different letters in the same column

mean significant difference between treatments at p <0. 05 of Duncan’s

SEIRL R A HH A 0 0 3 R 2K 10 R 6 R AR
el - 3 0] 28 R 25 1 R R R 2 ) 25 5 B L R L
X B2 1) ) FH % 5 A A el X B S 1 R o 22
8 Ak A X 2 A R R A A A
- X ) R R 22 AN W 3 Ak RN Bk [l - 3

test

WEAVESEF TS £/ PP Rl a7/ PR
RZESALE o Sl Yy X A (8 B 5 A A1) AT 2L
S W Bl A= 0y ) A D BE SR A, oh e mT DL A T -
0PI S B S 22 SR A A, B el - 88 1% 0 3
@ SR AA A , A 4 Pl - 9 1) D0 M A D AR
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Fig. 3 Principal components analysis of soil microbial community

utilizing carbon sources in different experiment soils
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Table 6 Relationship of stalk residual rate with soil temperature, relative to source of the stalk

BB Sample type FB FC fe DB DC de
4 Ml Farmland -0.59 -0.78*" ~0.74"" -0.83*" ~0.96*" ~0.80"*
BEFE Peach orchard ~0.74"" -0.76"" ~0.74"" ~0.73" ~0.77*" ~0.82""
%P Vineyard -0.48 -0.73"° -0.80"" -0.79*" ~0.86*" -0.87""

ok, xo= I FROR B3 (p <0.05) b .3 (p <0.01) A Note: = and # s stands for significant correlation at the 5% and 1% levels,re-

spectively

33 rEMREAREFEREXERS T ERAE
MEHERXR

SRV TGS e 3B B A TN R B A R AT

Mo A 7 20, L S L b A W K BCIR B A

OB R R R R AL R O R R R [ RS
FF S BAREE + e o BEAT 0 R B R 2 . b
SR W) 22 RE B = K 2R W BN b T R R A%
BH ARG S (32 7) 43 W e W, - S92 ol

RT T1EUREFARABEAEBRBEES I ERENSHEHEXE

Table 7 Relationships of soil properties and stalk residual rate with soil microbial diversity

H D E
pH -0.75" 0.57 -0.69
AHHLF OM -0.44 0. 64 -0.52
B AT L Alkalytic N 0.96"* -1.00 0.98
AW Readily Available P -0.98"" 0.90"" 095
AL Readily Available K -0.46 0. 66 ~0.54
+ 355 KR Soil water content 0.43 -0.20 0.35
+ 3 & Soil underground temperature 0.99** ~0.92%* 0.97%*
FB 5% ¥ % Residue rate of FB 0.13 -0.59"* 0.8
FC 5% 8 % Residue rate of FC 0.16 -0.57"" 0.29
fe 5% B4 % Residue rate of fc 0.14 -0.60"" 0.28
DB %% B % Residue rate of DB 0.22 -0.59"" 0.34"
DC %% 88 % Residue rate of DC 0.08 -0.59*" 0.25
de % ¥ % Residue rate of dec 0.09 -0.55%* 0.23

Vo, o« o« AR FER B (p<0.05) IR TS (p<0.01) 2% Note: * and # s stands for significant correlation at the 5% and 1%

levels, respectively
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DECOMPOSITION CHARACTERISTICS OF DIFFERENT PLANT STRAWS
AND SOIL MICROBIAL FUNCTIONAL DIVERSITY

Zhang Hong"?  Lii Jialong" *" Cao Yingfei' Xu Wenxin'
(1College of Resources and Environment, Northwest A&F University/State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau,
Institute of Water and Soil Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China)

(2Key Laboratory of Plant Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture, Yangling, Shaanxi 712100, China)

Abstract  Plant residues are an important source of soil organic matter. Decomposition characteristics of plant
straws, soil microbial functional diversity and their relationship was studied so as to find some scientific basis for transfor-
mation of organic carbon in soil and rational exploitation of land resources. The mesh bag method was used to explore how
plant straws decompose in fields of three long-term field experiments and the biolog micro plate technology was adopted to
determine soil microbial community diversities in the fields of the three long-term field experiments. Results show that with
decomposition going on, residue rate of fresh plant straws did not varied much. The three long-term field experiments were
basically similar in this aspect, displaying an order of FB ( Fresh bean stalk) >fc ( Fresh corn stalk + nitrogen fertilizer)
> FC (Fresh corn stalk) , but residue rate of oven-dried milled corn stalk differed quite sharply. In terms of soil microbial
community activity (average well color development, AWCD ) , the three long-term experiments followed an order of Vine-
yard > Peach orchard > Farmland, indicating it was the highest in the vineyard, while diversity index analysis indicates
that the farmland did not differ much from the vineyard and peach orchard in all the soil microbial community indices, ex-
cept for evenness, which did to a significant level. Principal component analysis of the Biolog 31 carbon sources reveals an
order of farmland > Peach orchard > vineyard in terms of soil typical dispersion degree, indicating that the farmland was
the lowest in microbial community stability and followed by peach orchard and vineyards. Analysis of microbial community
structures utilizing the six categories of carbon sources indicates that significant differences existed between the three ex-
periment fields in the utilization of amino acids and saccharides, while none in that of the other four. The three major indi-
ces were extremely closely related to soil temperature, soil alkalytic nitrogen and, readily available phosphorus and, stalk
decomposition residual rate was negatively related to dominancy of soil microbial communities, regardless of source of the
stalk, which, to a certain extent, affected the decomposition rate of straws. In the farmland low in soil microbial activity
and stability, stalk residue rate varied quite sharply between the treatments. While in orchards where the soils were rela-
tively high in soil microbial activity and stability, stalk residue rate did slightly between the treatments.

Key words Long-term experiment; Debris decomposition; Soil microorganism
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