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Fine root biomass distribution and coupling to soil physicochemical properties

under different restored vegetation types
LU Du, YANG Yahui, ZHAO Wenhui, LEI Siyue, ZHANG Xiaoping

State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw , Institute of Soil and Water Conservation, Northwest Agriculture and Forestry

Unaversit, Yangling 712100, China

Abstract; In this study, according to the main types of artificial afforestation and natural enclosure vegetation restoration in
Wugqi county in a typical loess hilly region of northern Shaanxi, samples of Hippophae reamnoides and Prunus armeniaca
forests and natural restoration grassland under different cropping years after 5, 15, and 40 years were selected and sampled
to determine soil profiles. The fine root biomass and soil physicochemical properties were analyzed, and variations in the
regularity and coupling relationships between samples were evaluated under different restoration types and at different years.
The results were as follows; (1) In general, the fine root biomass of abandoned grassland and P. armeniaca forests
increased with an increase in the number of abandoned years and stand age. The fine root biomass of artificial tree species
was larger than that of natural restoration grassland, and the biomass showed a decreasing exponential law with increasing
depth. (2) The soil water content of the grassland ecosystem was significantly higher than that of artificial P. armeniaca and
H. reamnoides forests. The stability of soil aggregates increased both under artificial afforestation and natural enclosure
vegetation coverage, and the content of organic matter, total nitrogen, and total phosphorus were also improved. The soil
average water content was reduced with the increase in abandoned years. (3) Fine root biomass showed an obvious

correlation with soil bulk density and agglomerate stability, and fine roots played an important role in soil structure
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improvement.

Key Words: Loess Plateau; abandoned years; fine root; vegetation recovery and restoration; soil aggregate stability; soil

physical and chemical properties
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Table 1 Status of different vegetation types

\ A HA - i3 3% B E ‘
P BAIRE  ROARERL e op R i s B EE AR
Canopy Underground . Altitude/ Gradient/ . .
Stand . Spacing/m Age/a Aspect Main herb species
density/%  coverage/ % m (°)

ALS5 — 30 — 5 1478 9 PH Y FILEAL FEEH 25H
AL15 — 45 — 15 1401 20 FHYE GERSS N s
AL40 — 65 — 40 1405 22 2 BH I KPR pkPE FERER
HI15 75 10 1x1.5 15 1550 25 FHYE IREAE BH LT
P15 40 25 2x3 15 1385 25 PHYE ZEH W JEAE
P40 77 30 2x3 40 1432 24 FH 3 i EAE Kt

ALS  $857% 5 AR5 ,5-year-old abandoned grassland; AL15 SETE 1S5 15-year-old abandoned grassland; AL40. A3 40 FFH ;D S-year-old
abandoned grassland; H15 . iB#F 15 4EVPBRAEAK , 15-year-old H. reamnoides; P15 iB#F 15 A ILAF LMK, 15-year-old P. armeniaca; P40 iR #F 40 4117
4libk , 40-year-old P. armeniaca , 7£ T SCHIE 2 R 38 F
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P E + FEKFRE R IR A RSP Y B 5 AR (MWD) o FITHE R 2R Y 1 SR Sl SR AR 340 3 A
BE, AP A ER A R SN EE I |, 42 R BB i I TG 2 | 4 Wl e >R AR B L 1L 2
R % w810 i 4 g S RN ey e 5 A o s 0

http ; //www.ecologica.cn



4 2 R

2
He

Eild 38 &

2.4 HRabe

K H Excel 2010 #4783 B, R SPSS 21 H LSD Jy kA 56 A 7] = Mo 1| 2 W] — + 2 K ] — 1= i)
FHZEBUAN ) + 2 AR AR W e 5 A P I3 18] 22 57 M (0= 0.05) , >R ] Spearman 32 1E 47 XU H AH 5G4 70 A,
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Table 2 Exponent fitting of vertical fine roots biomass distribution of different vegetation types

Kb AT HRAEB(R) HeH AT HIRAR(R)
Stand Exponent fitting Correlation coefficient Stand Exponent fitting Correlation coefficient
ALS y=544.5¢ 70048 0.96 H15 y=3275.3¢70053% 0.98

ALI15 y=1240.6¢0054 0.93 P15 y=455.5¢700%x 0.56

AL40 y=444.5¢7002 0.60 P40 y=1650.6¢ 0%~ 0.81

y HARAYE (g/m*) 5 x 7 HIHREE (em)
3.2 A[EEYIRET N L B B A2 A ML
321 LA RSKE R CRRIE

TR R IR SR ER G SRR bR TR IR 2, BiAA 2 FL, A EHUN MR S AR EEOR 6 AR ML
(1A AE 100 em b2 EBALIEA AT LRI  RIZ AU B 12 TR TR A AR B B R Y
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Fig.2 Soil bulk density and water properties in the profile of different vegetation types
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Fig.3 Changes of soil water-stable aggregate stability in the profile under different vegetation types
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Fig.4 Changes of soil water-stable aggregate constituents and stability under different vegetation types
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Fig.5 Changes of soil nutrient content under different vegetation types
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IR A A, o — T AR R A S A AU S Y A RS LR, AP 2
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Table 3 The correlation between fine root biomass and soil properties

ASEE ALY HAAEKE P ERER FoxCy AHLBT g s
\); bl Fine root Natural water Mean weight Bulk Organic Total Total
anable biomass capacity diameter density matter nitrogen phosphorus
AR A
. . 1.00
Fine root biomass
SR I
SR 0.13 1.00
Natural water capacity
NS s Tl =y
AT A 0.42°° 0.35" 1.00
Mean weight diameter
%S Bulk density -0.36" 0.14 -0.27 1.00
AP Organic matter 0.19 0.25 0.73** -0.28 1.00
4% Total nitrogen 0.27 0.30 0.77** -0.34 0.96 " 1.00
4=T# Total phosphorus -0.12 0.13 -0.03 0.39 ** 0.11 0.02 1.00

“ o RIRTE 0.01 EKFTHISE, = " FRIRTE 0.05 BFEAKCE PR

(1) ik b B BE A RESF R AN T Ay b, 404 A i AR BE A IR MR BRI R B ka4 A

TR T LA AR AR AR W R TR B o, AN [RI RS 7 A AR 2R Wy i 24 3 B Bt R 8 90 8 o 22
A0 LA

(2) [F—BHFHEIRT , A SREE 05 M A 25 R 40 5 K 0 35 T N T LA BRI D R 5 s T 1 A7
MAE R, IR R TR E VRS IR A BR A S w5, OF HAL & 21, A LT 22 W 5 AT
SIS - A KR W SR s N B AR M R A LT R )2 IR IS D
A T A A TG LA

(3) AR A=Yyt 5 - S o R SR RS AT 038 A G OC R ML) AR A L S 45 M ok PR 3] 1
YR LRI TR E MRS LR & BEC R Y), B R IEA AR,
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