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Table 1 Conditions of samplings and composition of the vegetation therein

B RGHEH Y g Bl ) WK AL BV egetation composition
Ecosystem type Slope Aspect Elevation (m ) T+ KJZ Overstory T AKJZUnderstory
AS 34° ZREast 4346 1 8.9, 10, 11, 12, 13
SS 43° #iEast 4200 2.3.4.1,.5,.6.,7 10, 12, 14, 11, 8, 13
18, 19, 20, 21, 22, 23, 24, 25, 26,
RF 44° #iEast 3900 3.15. 5.1, 16, 17
27, 28
30, 31, 32, 26, 19, 33, 22, 19, 20,
AGSF 33° #iEast 3700 3.6, 16, 5,10

22, 9. 29, 34, 36, 27, 25

AS: &1L Malpine shrub; SS: FHi#ISabina saltuaria; RF: fLESMRhododendron forest; AGSF: ZAREKZAIZI (Abies
georgei var. smithii forest. 1. WiEWFLHEY Rhododendron aganniphum, 2. JiAiiSabina saltuaria, 3. @I KBS K Abies georgei
var. smithii ( Viguie et Gaussen) Cheng et L. K. Fu., 4. #Z#:85 Rhododendron nyingchiense R. C. Fang et S. H. Huang, 5. 7§
P AEMK Sorbus rehderiana Koehne, 6. VKJIIZSEET Ribes glaciale Wall, 7. T4l Salix sclerophylla, 8. KH#fZL 5K Rhodiola
fastigiata, 9. FME Osmorhiza aristata ( Thunb.) Makino et Yabe, 10. /NH4#&H Potentilla parvifolia, 11. B LE4T Rubus
stans Focke, 12. AL HF Viola biflora, 13. JEWAEL Thalictrum aquilegifolium, 14. RHFHEEYSE Youngia racemifera, 15. FRELZLA
Lonicera inconspicua Batal., 16. HI-224& Lonicera lenceolata Wall., 17. WkJE3% %% Rosa omelensis Rolfe, 18. iRk % Clematis
pseudopogonandra Finet, 19. #AKZE Polygonum sinomontanum Sam, 20. LM HBFE-JK Adinsliaea foliosa DC., 21. R A4 Notholirion
bulbuliferum, 22. KM FEZG Smilacina oleracea, 23. TLEMMER T Cacalin pentaloba, 24. STILEIEHE Ctenitis fengiana, 25. 7KK T
Cotoneaster multiflorus, 26. JEILIE%)T Rubus fockeanus, 27. WACAIARAE Streptopus simplex, 28. VA XM % Listera pinetorum,
29. 98 & 55 Carex siderosticta, 30. %EAMIM-ZE Epilobium kingdonii, 31. Y65 2£%3% Viola diffusoides, 32. =230 K Halerpestes
tricuspis, 33. 3L RUAIAEImpatiens urticifolia, 34. {BAZEE Ligularia lamarum, 35. k&J5 Phlomis umbrosa, 36. HMEZEE

Saertra phragmiti phyla

>AS, H, SS, RFMAGSFER AR E (p & TASHAGSFIN & KE, HASFHIAGSFZIH
>0.05) , MASHSS., RFHIAGSFERTE (p EZHRABE (p >0.05) , ASHAGSFZ [A] 25
<0.05) o 20124F & M A1 0em B4k 1 £ HE & K # (p <0.05) .
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HUyAS. SS. RFFAGSF H3EF /K EALEREMK  20134F8H10—11H . 20134F9 H 10—11 H + 3T
WH: 11.1% ~20.6% . 12.3% ~30.2%., 19.7 %  WAEH HshZ&44k, @d®3 (A, B, C,. D) Al
~26.8 %. 13.9% ~31.8%F3.9% ~ 14.7% . PLEH, CO, M HERHE & A7 76 B B0 B AR LR,
2.1% ~25.8% . 6.2% ~22.6% . 3.8% ~22.8%. M\ HEHCERAEFKL6: 0074w, HARME AR
F)EHHOR AR M (K2B) , RFE>SS 26 00447, — KN HEREg 1 45 5L 2aid 4l il
>AGSF> AS., Htr, REFISSHyHIESKERE 2k, 6 Ay HASShMEEE . AS. SS. RF. AGSF
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Fig. 1 Seasonal variation ( A) annual mean ( B ) of soil temperature in the surface soil layer ( 10 ¢cm ) relative to type of the forest
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Fig. 2 Seasonal variations ( A) and annual mean ( B') of soil moisture content in the surface soil layer ( 10 cm ) relative to type of the forest
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Fig. 3 Diurnal variation of soil respiration rate in 2012, relative to forest type ( A: Jun. 8-9, B: Jul. 8-9, C: Aug. 10-11 and D:
Sep. 10-11)
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Table 2 Exponential regression relationship between diurnal variation of soil respiration and soil temperature ( 10 em ) relative to forest type

Y EYEYy 2
} . . 0Oy R P
Forest type Regressive equation
AS Rs=0.2137¢"17 6.29 0.72 <0.01
SS Rs=0.3825¢" "% 3.13 0.55 <0.01
RF Rs=0.4764¢"""" 3.25 0.47 <0.01
AGSF Rs=0.6932¢"""" 3.47 0.62 <0.01

H 4% Month
Fl4  R[EIAR - e £ 225 s AR 1k

” DOAS BSS BIRF @ AGSF
L ’ 7 [
o N7 Y
xEr ) NV Y/ N7
RiZ YV Y ¥ ¥ <
HEE N N7 N N7 N7
2l YN N Y
M NN MY iV Y
|,4 Iﬁ IM’ 1.0, Y

Fig. 4 Seasonal variation of soil respiration rate relative to forest type
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Table 3 Comparison between the four types of forest in soil respiration

MY + HEITI 33 %K Soil respiration ( pmol m™s™")
Forest type H{HMean FrifE2Standard deviation
AS 0.63 0.13
ss 0.97 0.24
RF 2.07 0.33
AGSF 2.46 0.22
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Soil Respiration and Its Affecting Factors Relative to Type of Forest in the
Sygera Mountains of Southeast Tibetan Plateau

MA Heping" > GUO Qiqiang" > LI Jiangrong"" > ZHOU Chenni' *
(1 Research Institute of Plateau Ecology, Tibet Agriculture and Animal Husbandry College, Nyingchi, Tibet 860000, China )

(2 National Forest Ecosystem Observation&Research Station in Nyingchi of Tibet, Nyingchi, Tibet 860000, China )

Abstract Being the largest carbon pool of the forest ecosystem, soil carbon is a very important
component of the carbon cycle in the system, and being a vital part of the soil respiration of the terrestrial
ecosystem, soil respiration of the forest ecosystem influences significantly the global carbon balance.
However, so far little research has been done on soil respiration of the forest ecosystems in southeastern
Tibet. Therefore, in order to investigate soil respiration and its influencing factors relative to type of the
forest ecosystem, a field experiment was conducted using an LI-8100 ( Nebraska, USA ) to measure soil
respirations in four different types of forests [ Alpine shrubs ( AS) , Sabina saltuaria (SS) , Rhododendron
forest (RF ) and Abies georgei var. smithii forest (AGSF) ] , typical of the Sygera Mountains of the
Southeast Tibetan Plateau, for analysis of soil respiration dynamics and their major affecting factors therein.
Results show that the soil respirations varies sharply in a day and with the seasons. Diurnally, CO, emission
flux follows an apparent one-peak pattern of peaking around 16: 00 and bottoming around 06: 00, while
seasonally, it did another of beginning to rise in June when the weather turns warm and the vegetation starts
to grow in June, peaking in July, when the air temperature is the hottest in a year in that region, and starting
to decline in September, when the air temperature begins to descend. In the four types of forest ecosystems,
soil respiration rate during the vegetation growth season is positively related soil temperature of the surface
layer ( 10 em ) to a varying extent, but not so much to soil moisture content. In terms of soil respiration rate,
the 4 different types of forest ecosystems follows an order of AGSF > RF > SS > AS. The determination
coefficient ( R”) of the relationship between soil respiration and soil temperature varies with the type of
the forest ecosystem in the range of 0.47 ~0.72, demonstrating that the relationship reaches the significant
level. On such a basis, it can be concluded that soil temperature is a primary constraint on soil respiration
and soil water plays a secondary role. Type of the vegetation or ecosystem also affects soil respiration in the
region, which causes differences between AS, SS, RF and AGSF in seasonal variation of soil respiration ( p
< 0.001) . The Q,, value of soil respiration is higher at high elevations than at low elevations. The findings
indicate that in the case of global warming in the future, soils higher in elevation might contribute more CO,
to the atmosphere. In short, the findings may serve as reference for the study on rules of the variation of soil
respiration in forest ecosystems and mechanisms for controlling its affecting factors, and are sure of some
important significance to budgeting of global carbon and assessment of regional carbon sources and pools.

Key words Soil respiration; Environmental factor; Soil temperature; Tibet

(RfEHwIE: » )

http: //pedologica. issas. ac. cn



ACTA PEDOLOGICA SINICA Vol. 53 No.1 Jan., 2016

CONTENTS

Reviews and Comments

Review of Researches on Influences of Engineered Nanomaterials on Plant-microorganisms =«=sxseeeeeeeeeeeeees
................................................................................. CAO Jiling, FENG Youzhi, LIN Xiangui ( 10 )

Insights and Perspectives

2015 Nobel Prize and Soil Microbiology—Culture-dependent Study Warrants More Attention =«-=erseeeeeeeeees

Research Articles
Decomposition of Organic Materials in Cropland Soils across China: A Meta-analysis —seoeeeeresreeeeeeeeeeeeee
.................................................................. WANG Jinzhou, LU Chang’ ai, ZHANG Wenju, et al. (25)
Evaluation of Soil Erosion and Soil Nutrient Loss in Anhui Province Based on RUSLE Model :eeeeoeeeeeeeeees
.................................................................. ZHAO Mingsong, LI Decheng, ZHANG Ganlin, et al. (37)
Particle Size Composition of Sediment from Sand-covered Slope under Simulated Rainfall = =eeoeeeeeeeeeeeeeeees
........................................................................ TANG Shanshan, LI Peng, REN Zongping, et al. (47)
Characteristic Horizons and Classification of Soil Series Typical of Henan Province «:eeeeeeeereeeeeeeeeeeenee.
....................................................................................... JU Bing, WU Kening, LI Ling, et al. (57)
Impacts of Source of Soil Data and Scale of Mapping on Assessment of Organic Carbon Storage in Upland Soil
..................................................................... LI Xiaodi, WANG Shumin, ZHANG Liming, et al. (70)
Knowledge of Soil-landscape Model Obtain from a Soil Map and Mapping ccoeceeeeeeesreesermreseiieieien
........................................................................ HUANG Wei, LUO Yun, WANG Shangin, et al. (79)
Effect of Biochar Application on Erodibility of Plow Layer Soil on Loess Slopes =+-eeereeeeereereeieiieieen.
............................................................... WU Yuanyuan, YANG Mingyi, ZHANG Fengbao, et al. (91 )
Pedotransfer Functions for Prediction of Soil Bulk Density for Major Types of Soils in China  =xsoeereeeeeeeeees
........................................................................ HAN Guangzhong, WANG Decai, XIE Xianjian ( 101 )
Dynamics of Soil Water and Salt in Soil under Artificial Plantation Shelterbelt Drip-irrigated with Saline Water
in the Center of the Taklimakan Desert -e-eeeeeereeeeees DING Xinyuan, ZHOU Zhibin, XU Xinwen, et al. ( 115)
Spatio-temporal Variation of Soil Moisture in Fixed Dunes at the Southern Edge of Gurbantunggut Desert -
................................................................................. ZHU Hai, HU Shunjun, CHEN Yongbao ( 125)
Effect of Corn Stover Deep Incorporation on Composition of Humin in Soil Aggregates «:-oceseeereeeereeeeeeeeen
.............................................................................. ZHU Shu, DOU Sen, GUAN Song, etal. (136)
Composition of Humus and Structure of Humic Acid as a Function of Age of Paddy Field «+--reeeeeeeeeeeeeeeeees
................................................................................. LIU Xin, DOU Sen, LI Changlong, et al. ( 144 )
Effect of Ionic-strength Change on the System pH of Variable Charge Soils and Kaolinite during Successive
DeSOTPHON +++r++sssssssssnsmnstnetesses st LUO Wenjian, ZHANG Zhengqin, CHEN Yong, et al. ( 153)
Effects of Humic Acids and Minerals on Adsorption-desorption of Atrazine in Soil seeereeeeeerrereeeeeieeeeieeen.
.................................................................. HUANG Yufen, LIU Zhongzhen, LI Yanliang, et al. ( 164 )
Effects of Conversion of Paddy Field into Vineyard on Soil Nitrogen Transformation in the Taihu Lake Region
OF CIIIA v+ vvrrrreoenneemuennteneeenaneeeaeeeteneeeneaeneneeraeeeanans WANG Jing, ZHANG Jinbo, CAI Zucong ( 175)
Effects of Long-term Fertilization on Soil Nitrogen under Rainfed Farming in Loess Plateau of East Gansu *-
.............................................................................. WANG Ting, LI Lili, ZHOU Haiyan, et al. ( 187)
Effects of Crop/Mulberry Intercropping on Surface Nitrogen and Phosphorus Losses in Three Gorges Reservoir
A F@ae v e eneme e et et e e e s ZHANG Yang, FAN Fangling, ZHOU Chuan, et al. (200)
Effect of Long-term Fertilization and Lime Application on Soil Acidity of Reddish Paddy Soil «:+exeeeeeeeeeeee
.............................................................................. LU Yanhong, LIAO Yulin, NIE Jun, et al. (211)
Potassium Balance and Use Efficiency in Grey Desert Soil under Continuous Wheat-maize-cotton Crop Rotation
SYSEEIM #+#tesesses ss et bbb ettt L e WANG Xihe, LU Jinling, LIU Hua (223)
A Soil Sampling Method for Accurate Measurement of Mercury Concentration in Soil Air «ceeeeeeeeeereeeeeeeeee
................................................................................. WU Xiaoyun, ZHENG Youfei, LIN Kesi (230)
Degradation Dynamics of IPP in Soil and Its Effects on Soil Microorganisms «coeceseesreseeeeseesneineieiein
................................................................................. XIE Hui, ZHU Lusheng, TAN Meiying (239 )
Microbial Biodiversity in Rhizosphere of Lycium Bararum L. Relative to Cultivation History «+oeeereeeereeeees
........................................................................... NA Xiaofan, ZHENG Guoqi, PENG Li, et al. (251)
Soil Respiration and Its Affecting Factors Relative to Type of Forest in the Sygera Mountains of Southeast
Tibetan Plateau -ccccerrsreerrreereemmietiiiiiiiieiineeean. MA Heping, GUO Qiqiang, LI Jiangrong, et al. (260)
Preliminary Studies on Haloxylon Ammodendron ‘Fertile Islands’ in Desert Soils Different in Texture -
..................................................................... CAO Yanfeng, DING Junxiang, YU Yajun, et al. (269)
Research Notes
Influence of Phosphorus Application on Nitrification of Neutral Purple Soil = =+-eroeeereremereeieieieeeenne.
.................................................................. ZHAO Haochun, ZHOU Zhifeng, QIN Zixian, et al. (275)
Cover Picture: Ecological Conservation System of Crop/Mulberry Intercropping in Three Gorges Reservoir Area
(by ZHANG Yang, NI Jiupai)



(TEFH) REZRS
* H: £FIE
MITHR Z: (HERKLBNF)
E Zi En%¥  IHHE IEE O£ A FHKRK  AKE
FAxE  FFM FHRE F . RAeK  HHZE KEA
KH &K 7K 18 4 PR A% A IR EIRA A X A E
i 35 7k 9 BN FHE RrESR KWK wHEN
B Al wEM mwOE  ERAE KO RS E B
£ K EEX KHEK REEk BERX HEE
REMEE: REHA
RREHKE: F F 14 3 A PR 2R I
T 8 F ACTA PEDOLOGICA SINICA
Turang Xuebao
(AT, 19484E617) ) ( Bimonthly, Started in 1948 )
Hs3E 1M 20164F 1 A Vol. 53 No. 1 Jan., 2016
4t Ot E2R)ME T RS Edited by Editorial Board of Acta Pedologica Sinica
Hohk P TTAL S A 71 5 BB 4 AT :210008 Add; 71 East Beijing Road ,Nanjing 210008, China
114 1025 — 86881237 Tel: 025 - 86881237
E-mail ; actapedo@ issas. ac. cn E-mail ; actapedo@ issas. ac. cn
F T = Editor-in-Chief Shi Xuezheng
+ & B o BE Superintended by Chinese Academy of Sciences
I I + o & Sponsored by  Soil Science Society of China
e I P EBA G A T A Undertaken by Institute of Soil Science,
Chinese Academy of Sciences
H [ & ) Q23 Published by Science Press
Hih A6 5 AR B IAR LT 16 S kB 4 BT - 100717 Add: 16 Donghuangchenggen North Street,
Beijing 100717, China
BRI 3T db 5 o BB A PR 4 A Printed by Beijing Zhongke Printing Limited Company
PRS- S S  ¢ 4 & Mo i Distributed by Science Press
Mo b BT 4 B AR AL 16 5 MF B 4 Y . 100717 Add: 16 Donghuangchenggen North Street,
Beijing 100717 , China
HL1 :010 - 64017032 Tel: 010 - 64017032
E-mail ; journal@ mail. sciencep. com E-mail; journal@ mail. sciencep. com
E A8 &% 47 " EEPREREES RN Oversea distributed by~ China International Book Trading Corporation
Motk AU 5T 399 fFAE ML 4 T - 100044 Add:P. 0. Box 399, Beijing 100044 , China
[ N 48— & 22 1 IR 5 : CN 32-1119/P A R & AR 2 2-560 FE 4 & AT 5 : BM45 FEAN: 60.00 7T
B m 4 2 F £ 17

ISSN 0564-3929

”‘ |‘ H I
97770564°392163 |||||”



