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Abstract: Root which connects soil and atmosphere and plant have a combined effect on the carbon cycle in the ecosystem.
Meanwhile, root is also an important source of soil carbon pool in forest ecosystem. Previous studies showed that the forest
underground biomass was affected by biological factors and abiotic factors, thus it is of great importance to determine the

effect of various factors on root biomass for accurate estimation of soil carbon pool. Based on the observation and survey data
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of relevant departments in China, standardized calculation and statistical analysis methods were used to quantify the effect of
various factors on the underground biomass in the Loess Plateau. There are 15 factors in this study, among which the abiotic
factors are longitude, latitude, annual rainfall, annual mean temperature, altitude, topography, slope direction, slope
position, slope angle and soil type. The other five factors are biotic factors, which are forest type, forest origin, forest age,
animal activities and human activities. The results showed that the underground biomass in forest ecosystem in the Loess
Plateau ranged from 11.99 Mg/hm’ to 27.46 Mg/hm’. Abiotic factors had dominant influence in the underground biomass,
particularly for the rainfall and topography. The order for underground biomass was brown > cinnamon > lithologic soil in
different soil types, coniferous > coniferous broad—leaved mixed > deciduous broad—leaved forest in different forest types,
hillly and mountainous > plateau and plain terrain in different topography respectively. The distribution of underground
biomass on the slope was: the foot of mountain slopes > upper, middle and lower slope > flat land. There was no significant
difference between human activities and animal activities. We found that the proportion of biotic and abiotic factors on the
underground biomass was severely affected by longitude and latitude. It was 68.9% and 31.1% with longitude and latitude
factors, otherwise it was 81.1% and 18.9%, respectively. The results indicated that latitude and longitude had a strong
correlation with other factors. In addition, controlling a single factor explained the influence of the other factors on the
underground biomass. For example, the main factors determining the underground biomass in humid area were annual
temperature ( 19% ) and slope position ( 19%). Our study could have implications for the estimation of underground
biomass, which could provide a reference for plantation root adaptation to the environment, and put forward the theoretical

basis for the study of vegetation restoration, forest management and underground carbon cycle.

Key Words: forest ecosystem; underground biomass; biotic factors; abiotic factors; weights
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Fig.1 Geographical distribution of underground biomass of sample sites

http ; //www.ecologica.cn



8646 2 R

&
H

iz 41 4%

< o
o =)
= 15N
=N o
S =3
I |
+
+ o+

— 4939

o
(=]
I

27.

#iZ Frequency

Y
S
I

18.
11.99

=)
I
o
o
o

Hi1F 44 B Undergrond biomass/(Mg/hm?)

| Mhmw
. Aﬂmﬂm ol 2 m
30 40 50 60

0 10 20 70
Hi R A48 Undergrond biomass/(Mg/hm?)

B2 HattTEMEMESHERELE

Fig.2 Frequency distribution and box plot of underground biomass of sampling sitets
2 FHiE

2.1 HZESIHT

X T EEHE AN A AR A A 58] SCIR AT W AH SC I s an e 19 5wy B R AR EI R A R A a2 5dE .
SRR TR OO, 2 RIEC A RS S T AEY IR R (BRI MG IR Ais A ZEmshy
WS T AR N 2 (AR AR IR 2GR ik I | R (7 3% 15 ANYE R ) S
THE T AT T A R

B A 5 AR B A B R AT AR R bR TR R AR FEIRAE A R TR A AORT, AR
FEMERS PR FIREL PN LB BUA R AR FIRE S A2 AE R IR S B AR AR, A X3k
A SN BN - AR R E 100—873 mm 2], AR IR AE-4—19 °C Z[8), IR AE 119—3152 m 2 [6] , ARG 25 + 5
JER 68 e DX I 43 T 5 (AR B K 1 <300 mm) 2 T 5 (AEBIBE /K i 300—500 mm ) |2 183 ( 4F K i
500—800 mm) JEiH X (4EH4RE /K >800 mm ) 7 S AFFE X S A S L M | B RN S DU K MR X5 454 a5
PR AE 0—75° 2 a) B35 B R o o = #1122 .0—15° [ 15—25°  >25°,
2.2 BAEAHIITR

2 AN R (RPERA FRMGR IR MRS S shis shT40) MBS & (W AEYE 448
JE R MY 3R S S AN ) SH R AR O R EL AT i - m R R A S R S
R AR 54 N T2 A AR R RS R G 15 NN T I AT SBURDRE 4 , $0 X H Rk A S R Gt F 4k
Yy et s e KR R R 32 5053 53 B FRL 43T, IR 45 TR 22 ) A 56 38 B b A= et A s il 5 o0
244 RS B AT, R RCEH i 4 I 15 R AR i i sk b A= DR R Ak AR i IR & vt
FEMHL A=Y A5, AR SPSS 21 Excel ,Origin 2019b

VIR I A8 A TR AL 245 Fh O R S G IR HE AL T I 2R 22k . AR R AT .

x;—min

NRBEEL

max—min

x;—min

UACEEE .
max—min

P, x, ISR @ AR EE s min R AR s 09 e/ IMEL; max iy DR AR 808 1 B R AL
TEATTHEFR AR R A IE S, N S A TS A SR T, RN Z A T s TR bR A
FFEECHTH . A I N A R A A IR, WM ZON R8s, ARELCZ IS AT S 8T, TR

http ; //www.ecologica.cn



214

TR A R AR A S R G T AR i R [N R

8647

3 £R

31 MU AEYE S AV R AN R o R

2 T A S R Tk IR e Shs SR SR YA BRI R RR BRI K 2
S ST PEF R SN AR “OnR R IR TERERT S MR A i B op WU B B AR
e L2 WO AR T AR AT R RE HE BRAG & E TF ARi (1813)

70 | 70 + HF AR *
60 + 60l " iR A B A .
sol sol  N=512 i
40t 40 | ;
30| 30 ¢ " %
20t 20 |
MR B
0} i B . . .
100200300400 500600 700800900 0 500 1000 1500 2000 2500 3000 =R FR ERE 1113
P& & Annual rainfall/mm W Altitude/m HiFE Topography
70+ + MR + ot 70 + WFAEpE O+ o+ 70 L
60l a2 P 60| = WTFAEWEIME 60 |
N=471 | + + N =488 ot
50 | To# N 50 | LR S S 50 |
oMty ) S
< 30} 30| % 30 |
on +
= 20+ 20F + . 20
% i+
é 10 } 10} P ¥ 10 }
& Op T T L S S S S S S A
; R IR AL R P T R by B3 BB -10 0 10 20 30 40 50 60 70 80
§ Y [A] Slope direction YA Slope position B Slope/(°)
on
o
s 70| + HWITRAEYR + + 70| + WTFAYE . 70 | B .
5 | rHTFEmEBE, ¢ - it P N el Y23,
it: ] N =495 + kit ke N=50F + + ) + + "
R S0t + t * N 50 I 3 50 . ¥
#H oy * *iE el 5 a0l £ F 40 | vt The
= I il T E: % s0b ¢ 30 $;§*¢ I
g 30~ +/* % I I §*+¢ +
gl T * % 20t % 0] ok 338 et %
10_*;- : : 1o-§ 0 FEege fi
% b * % % * 0 + 0t g"- F
0 R A L) —10 L . . . . -10 L . . . . .
+-39 0 Soil type LT N3/ (0 T UL 0 20 40 60 80 100
A4 Forest age MR#E stand age/a
01+ sFAEpE 70| o+ HWIRAYE  + + 70| LLe . PARESMBTRAENRE
* Hi R A R A o © ZhYIIR M T A
60| = HITAEYERHE + 60 + * 60 L + 4+ -
N=411 iz, . N=512+ IR P R AR IE
50 AN 24 Ut § 50 ¢ iwwuwu TGk 50+ + f N=512
40| = a0 MV - 1.
NIE ¥ ; 40t
30| e gt ¥ 30t : 10l
20 e 20 ¢ s 20! I
10+ e sl 10[ 10| ¥
Or * W FIHE AT O b ¥ sk s 0 !
~10 | Lo L tuianh A ) L

WFp Tree species

FRFKK A Forest type

TR R WE R
FHFLE Disturbance activity

B3 #TEMESEEEN-TXRE
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e FE 4> Principal component

Factors 1 2 3 4 5
AR TR & Annual rainfall 0.841 -0.211 0.110 -0.040 0.208
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FRMAIE Forest origin 0.068 0.660 -0.290 0.256 0.325
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Factor o Topography Latitude . Longitude  Slope mean o o Soil type  Elevation o
rainfall age type origin activity  direction position

temperature

W 15.4 13.9 12.6 9.8 9.4 8.1 7.4 6.3 6.2 3.7 2.2 2.1 1.4 1.4
Weight 16.2 13.2 — 8.2 24 7.0 — 9.5 11.0 1.3 6.8 10.1 3.7 10.6
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