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Abstract: [ Objective | Soil organic matter is an important index to measure soil fertility and the source of
plant available nutrients in the agroforestry ecosystem.lt plays a decisive role in the level and stability of produc-
tivity, and the decomposition rate of organic matter is closely related to its chemical structure. Therefore, the
characterization and quantitative estimation of the chemical structure of organic matter are of great significance
to fully understand the transformation cycle of organic matter.[ Methods |In order to explore the effects of plant-
ing durations and soil depth on the content of organic matter and its functional groups, as well as the differences
of structural stability of organic matter under different planting durations, the structure of soil organic matter
(SOM ) under D. brandisii forest with different planting durations (5, 10,20, 40 a)was semi—quantitatively ana-
lyzed by Fourier infrared spectroscopy.|[ Results | This study found that: (1)with the extension of planting dura-
tions, the content of organic matter increased, and the content of organic matter in 10 a, 20 a and 40 a was sig-
nificantly higher than that in 5 a.(2)The functional groups of organic matter in different planting durations were
the same, mainly including sugars(1 011+1 031+1 089)cm™, aromatic(1 634)cm™, aliphatic(2 858+2 925)em™,
alcohols and phenols (3 445+3 621+3 694)cm™, but the fitting area and relative intensity of each characteristic
peak were significantly different under different planting durations. The fitting areas of characteristic peaks of
sugars, aromatic and aliphatic compounds in soil organic matter of D. brandisii forest in 40a were 58.56%,
29.56% and 9.50% higher than those of 5 a, phenols and alcohols were 47.83% lower, and the relative intensity
of characteristic peaks was 54.37%,24.66% and 8.42% higher, the relative peak intensity of alcohols and phe-
nols decreased by 47.09%. (3) With the extension of planting durations, the stability of organic matter in the
three layers of 0-20 ecm, 20-40 ecm and 40-60 c¢m gradually tended to be consistent, indicating that the long—
term planting of D. brandisii was conducive to the accumulation of complex chemical structure and refractory
substances into the deep soil.[ Conclusion | The extension of planting durations of D. brandisii is beneficial to
the accumulation of organic matter content, the aromatization and fatty structure of soil organic matter, the in-
crease of carbohydrate content and the stability of organic matter chemical structure.
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Tab.1 Basic overview of the sampling sites in different planting durations

(1)

FPAH AR R a g4k /m S E5 3 5 /m PR /em ¥/ trees MAg/m
Planting Altitude Average height Average diameter Number of trees Cluster path
5 1591 7.94 6.9 5 0.93
10 1576 9.80 11.64 10 1.74
20 1615 13.33 10.49 19 2.70
40 1581 15.60 12.98 24 2.92
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Fig.2 FTIR of the different planting durations of D. brandisii
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Tab.2 Characteristic peak fitting area of each soil layer in different planting durations

GHES T R Wi i [
HIRRE em  FHERa 3 )
Soil denth Planti Polysaccharide Aromatic Aliphatic Alcohol
o1l dept anting years
P BV (0114103141 089)em™ 1634 em”  (285842925)em™ (3 44543 62143 694)em”

0~20 5 28.87+4.82" 8.34+0.80" 4210.78" 37.42+2.69"

10 20.78+1.91" 5.95:0.35" 4.45+0.21" 13.82+0.81"

20 28.25+2.68" 5.37+0.40" 2.98+0.55" 15.12+3.01"

40 58.43+9.78" 8.00+1.01" 4.07+0.76" 19.59+3.82"

20~40 5 41114537 7.54+0.22" 439+0.37" 48.96+2.41"

10 71.59+6 46" 11.35+1.25" 4.83:0.61" 17.04+1.19"

20 43.50+1.26" 45140.51° 2.10+0.07" 21.12+3.45"

40 51.213.71° 7.12+0.38" 5.19+0.35" 22.78+0.25"

40~60 5 50.05+6.19" 5.39+0.35" 6.24+0.63" 53.212.60"

10 99.53+8.47" 10.64+0.91" 5.60+1.05" 27.14+0.65"

20 57.27+5.35" 6.71£0.32" 5.60+0.16" 29.16+0.76"

40 74.43+2.84" 10.69+0.53" 7.09+0.59" 30.66+1.25"

ANTFRE TR AN R AR R 22 57 2. 2% (P<0.05)

Different capital letters indicate significant difference in different years (P<0.05).
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TR U 5 B 7E 10 a I 5 157, BEETR F 40 a HEEAIG s 75 20~40 eom 42 v BRI 35 5 HEAH X ISR B 7E 10 a
i, 40 a VERAL G WL 5 a i 48.16% , i W7 TEAL 5 WA R I 35 B2 78 40 a fie iy , BE AL I TE 10 a BRI
TE40~60 em 2 B2 A5 W) R 3 AF X I8 530 B2 93 01178 10 adie s MERAR, 57 B WAL 5 W0 I e AL &
PIAHRT ISR 40 a diemi , 0 S a 23 4 5 79.19% 2.91% .
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Tab.3 Relative peak strength of characteristic peaks of each soil layer in different planting durations
Bi2e/% 05 i1 % R W1t/ % W/ %

Polysaccharide Aromatic Aliphatic Alcohol

(101141 031+1 089)cm™ 1634cm™  (2858+2925)em™ (3 445+3 62143 694 )cm™

HEWEE lem  FHEAERR /a
Soil depth Planting years

0~20 5 36.14+2.62¢ 10.70+1.11* 5.44+1.16" 47.71+1.58*
10 55.05+1.52" 11.06+0.83"* 8.28+0.64" 25.63+1.36"
20 54.59+1.50" 10.69+1.71* 6.03+1.62* 28.69+3.06"
40 64.75+1.90* 9.01+0.40" 4.55+0.45" 21.68+1.39¢
20~40 5 39.95+2.49¢ 7.46+0.47" 4.37+0.56" 48.23+1.87*
10 68.21+0.88" 10.77+0.35* 4.62+0.45"" 16.41+1.33¢
20 61.22+3.11" 6.37+0.86° 2.95+0.12" 29.46+4.05"
40 59.19+1.87" 8.25+0.11° 6.06+0.64" 26.50+1.34"
40~60 5 43.28+1.73¢ 4.71+0.09" 5.44+0.42* 46.58+1.57*
10 69.47+1.39* 7.48+0.58" 3.88+0.53" 19.17+1.35"°
20 62.24+5.29"" 8.69+0.55" 3.94+0.39" 25.13+4.90°
40 58.77+0.58" 8.44+0.20" 5.60+0.47* 27.18+0.06"
2.4 REFEE R AN R 20 m 0-20em
1] 4, A [ bR A R 2 T A L R 1 2 5 i 030 -
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AR E e, B 5 a $215 26.32%; 7E 20~40 em 1)
o A 10 a 540 a A DL RREE R = T 52,20 2,
A 52 3SR T v PR AR T T R B A FE 40~60 em )2,
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Struetural stability of soil organic matter
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