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Table 1 Qualitative and quantitative analysis for carbohydrates at different soil layers
Relative concentration (ng g')
Relative
L H S
No. Compound name Formula Match standard
deviation / % L layer H layer S layer
1 d- ( d- fructose) C6H1206 95 10.2 17.46% 0.71a 13.62+ 0.55b 237+ 0.21c
2 d- (d-mannose)  C6H1206 90 10.3 7.98% 0.05a 3.93% 0.10b 1.70% 0.16¢
3 d ( d- galactose) C6H1206 96 9.8 11.58+ 0.04a 3.64+ 0.02b 1.09+ 0.12¢
4 d- ( d- glucose) C6H1206 86 8.9 166.46% 15.32a 74.03% 2.48b 127.74% 10.10c
5 (Sucrose) CI12H22011 96 8.9 40.39+ 2.77a 32.70% 1.53b 11.82+ 1.22¢
P < 0.01 EI Nist 08 Nist
08 50% Willy 08
I
L .H S 5 o
2.2
o d_
166.46.74.03.127.74 ng g™, d- d-
d- d- L S 90% 1
S L >H > 25% d-
S P<0.01 L d-
4 o d- L d-
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Table 2 Correlation coefficient among indicators of soil physicochemical properties under the rhododendron forest

d- d- d- Soil organic Total Total Total Relative water P
d-mannose  d- galactose  d- glucose  Sucrose carbon nitrogen ~ phosphorus  potassium content pH value
d- 0.904 0.845 0.153 1.000" 0.999" 0.982 0.989 0.981 -0.336 0.964
d- 0.992 0.561 0.911 0.917 0.968 0.957 0.969 -0.706 0.985
d- 0.658 0.853 0.861 0.931 0.915 0.932 -0.788 0.957
d- 0.169 0.185 0.337 0.298 0.340 -0.982 0.411
1.000" 0.985 0.991 0.984 -0.351 0.968
0.988 0.993 0.987 -0.365 0.972
0.999" 1.000™ -0.507 0.997
0.999° -0.472 0.993
-0.510 0.997"
-0.574
*¥*0.01 * 005 o
3 N N Y
[16~19]
o]
3.1
[2021]
[22-24]
o
Y
o N
Y o
6
Y Y 25
m pH [25]
pH
’ sl
5 ~ 25068 ° PH
[g]o N N pH
N N 5 © pH
[10]
o
o]
[11]
o
27~29
58 ~ 88% 8 ~ e
26% [12,13]
[30]
(o}
[14]
o Y N
o o]
[15] 4
]
3.2



1 97
. d- 2002, 34(10): 1393 - 1399.
, d- d- d- [15] [D].
, 2007.
{2 [16] , ,
. . N pH 0. , 2017, 33(5): 54 - 60.
, 7]
. [D] , 2016.
[18] , R R (Picea crassifolia)
: Pl , 2014, 36(6): 1565
- 1571.
[19] , , ,
[11] , , , 6 1. , 2014, 46 (2): 262 - 268.
[J]. , 2008, 21(5): 675 - [20] , , L 4
630. [ , 2014, 45(6): 1483 -

[2] ; ; : V1 ; 1490.

2009, 40(6): 1473 - 1478. [21] ZHANG R B, DING G J. Seasonal variation of soil carbon and

[3] > > > nitrogen under five typical Pinus massoniana forests[J]. Chemistry and

(] , 2010, 41(4): 877 - 881. Ecology, 2017, 33(6) : 543 - 559.

[4] ) , . [22] LUANJ W, XIANG C H, LIU S R, et al. Assessments of the impacts
1 » 1989, 25(4): 289 - 296. of Chinese fir plantation and natural regenerated forest on soil organic
[51] > > > matter quality at Longmen mountain, Sichuan, China[J]. Geoderma,

[7]. , 2012(6): 1391 - 1396. 2010, 156: 228 - 236.
[6] M]. » 2000. [23] ZHAO, S S, SUN J B, CUI X Y. Profile distribution and seasonal
[7] [D]- dynamics of water- extractable carbohydrate in soils under mixed
» 2013. broad- leaved Korean pine forest on Changbai Mountain[J]. Journal of

[8] CHESHIRE MV. Nature and origin of carbohydrates in soil[M]. Forestry Research, 2013, 24(3): 509 - 514.

Academic Press: London, 1979. [24] MEHTA N, DINAKARAN J, PATEL S, et al. Changes in litter

[9] RATNAYAKE R R, SENEVIRATNE G, KULASOORIYA SA. Effect decomposition and soil organic carbon in a reforested tropical
of soil carbohydrates on nutrient availability in natural forests and deciduous cover (India)[J]. Ecological Research, 2013, 28(2): 239 -
cultivated lands in Sri Lanka[J]. Eurasian Soil Science, 2013, 46(5): 248.

579 - 586. [25] , , L.
[10] NACRO H B, LARRELARROUY M C, FELLER C, et al 1. , 2015, 22(6): 116 - 121.
Hydrolysable carbohydrate in tropical soils under adjacent forest and [26] , , ,
savanna vegetation in Lamto, Cote d’Ivoire[J]. Soil Research, 2005, 1. , 2014, 28(4):
43(6): 705 - 711. 200 - 205.

[11] PUGET P, ANGERS D A, CHENU C. Nature of carbohydrates  [27] [ARRE-LARROUY M C, FELLER C. Determination of
associated with water- stable aggregates of two cultivated soils[J]. Soil carbohydrates in two ferrallitic soils: Analysis by capillary gas
Biology & Biochemistry, 1998, 31(1): 55 - 63. chromatography after derivatization by silylation[J]. Soil Biology &

[12] SALL S N, BRAUMAN A, FALL S, et al. Variation in the Biochemistry, 1997, 29(9): 1585 - 1589.
distribution of monosaccharides in soil fractions in the mounds of [28] AMELUNG W, FLACH K W, ZECH W. Neutral and Acidic Sugars
termites with different feeding habits  (Senegal) [J]. Biology and in Particle- Size Fractions as Influenced by Climate[J]. Soil Science
Fertility of Soils, 2002, 36(3): 232 - 239. Society of America Journal, 1999, 63(4): 865 - 873.

[13] RATNAYAKE R R, SENEVIRATNE G, KULASOORIYA S A. Effect  29] SOLOMON D, FRITZSCHE F, TEKALIGN M, et al. Soil Organic
of soil carbohydrates on nutrient availability in natural forests and Matter Composition in the Subhumid Ethiopian Highlands as
cultivated lands in Sri Lanka[J]. Eurasian Soil Science, 2013, 46(5): Influenced by Deforestation and Agricultural Management[J]. Soil
579 - 586. Science Society of America Journal, 2002, 66(1): 68 - 82.

[14] MARTENS D A, LOEFFELMANN K L. Improved accounting of [30] , , ,

carbohydrate carbon from plants and soils[J]. Soil Biology & Biochemistry,

[J]. ,1995, 15(3): 274 - 276.



98 49

Changes of Soil Carbohydrates and Physicochemical Properties in Wild
Rhododendron Forest

LI Chao- chan', QIAN Chen- yu', QUAN Wen- xuan'", CHEN Xue- juan’

(1. Guizhou Provincial Key Laboratory of Mountainous Environmental Protection, Guizhou Normal University, Guiyang 550001, China;
2. Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China; 3.Institute of Remote Sensing and Digital Earth,
Chinese Academy of Sciences, Beijing 100101, China)

Abstract: The carbohydrate contents and physicochemical properties in the litter and top soils from the rhododendron
forest in the Baili Rhododendron National Forest Park were analyzed to reveal their distribution characteristics and
differences among soil layers. In this study, soil physical and chemical indices were determined by conventional
methods, and 5 kinds of carbohydrates in soils were analyzed by gas chromatography- mass spectrometry (GC- MS). The
results showed that the average matching degree of mass spectrometry was up to 92.6% in the identification of 5
carbohydrates. Among them, the matching ratio of 4 compounds was over 90%, and the average relative standard
deviation was 9.6%. The vertical distribution of carbohydrates was L layer > H layer > S layer, d- glucose and sucrose
were the main soil carbohydrates. Soil organic carbon, total nitrogen, total phosphorus, total potassium and pH values
gradually decreased with the increase of soil depth. The contents of soil carbohydrates in rhododendron forest soils
were significantly correlated with soil physicochemical index.

Key words: Rhododendron forest; Soil; Carbohydrate; Rapid analysis; Distribution characteristics



