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Abstract; In order to find an effective and precise method for estimating aboveground biomass and grassland biomass of the
Loess Plateau, field surveys at the individual and population levels were conducted, and an estimation model was
established. The model included the composite factor CH ( product of vegetation coverage and height) as the independent
variables, and regression analysis was used to estimate the grassland biomass of the Loess Plateau in mid-August of 2014.
Simultaneously, the accuracy of the estimation models of aboveground biomass were assessed using the leave-one-out
analysis method combined with the correlation coefficient (r), average absolute value of relative error ( RMA ), total
relative error (RS) , and correction factor. The results showed that all estimation models of aboveground biomass were linear
and exponential functions at both the individual and population levels in the grassland of the Loess Plateau. The results of
accuracy testing of the estimation model showed that the relationship between the estimated and measured biomass values
were well correlated at the individual level, and reached a significant level (P < 0.05) with almost all r values greater than

0.6, RS values less than 10% , RMA less than 30%, and the correction coefficient close to 1. However, at the population
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level, although the correlation between the estimated and measured biomass values was significant (P < 0.05) , the RMA of
most species was greater than 30% , the RS values were greater than 10% , and the measured values were less than the
estimated values with correction coefficients deviating from 1. Together, these results showed that the accuracy of estimation
models of aboveground biomass established at the individual level is better than for those established at the population level

in the Loess Plateau grassland.

Key Words: individual level; population level; aboveground biomass; estimation model; Loess Plateau
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Table 1 Species composition and the importance values in grassland of the Loess Plateau

YrFh AR e HHRS 25 AHXT 2 B HEE
Species Relative height Relative coverage Relative abundance Importance value
KB Stipa bungeana 0.29 0.51 0.25 0.35
FR[ IR Z& A UEAE Heteropappus altaicus 0.15 0.15 0.15 0.15
#ALE Artemisia annua 0.09 0.06 0.13 0.09
B AL T Leguminosae 0.02 0.02 0.01 0.02
BT854 Thermopsis lanceolata 0.04 0.02 0.03 0.03
WU Leymus secalinus 0.18 0.02 0.07 0.09
K 48 Gueldenstaedtia multiflora 0.04 0.06 0.06 0.05
RERA T Cleistogenes squarrosa 0.15 0.17 0.16 0.16
TCTEBATHE Cleistogenes songorica 0.01 0.01 0.01 0.01
ZRFBR Potentilla bifurca 0.04 0.01 0.01 0.02
R ZEBE SR Potentilla fragarioides 0.03 0.05 0.01 0.03
FF9IR Dodartia orientalis 0.01 0.01 0.01 0.01

T = RN 125 B +AH X 2 B+ X ) /3

1.3 Bdlasrpr

iR SPSS 20.0 BAFHATE 00T . SRR — 3 Ak A TR A B A 37 SRS At B2 R 5y RV AE i BURE
A — AR AR RS S H, ) —3 o F PR IO A RORS i M, e PRk &5 (H) M5B (C) B A F (CH)
FEAE R KAy = ax + boy= ax’+ bx + c.y = ax"%F 3 Pl H AU A A5 ISR | HE ST 45 W0 Rh R 45 9 Fl 2
FRAGAE DAl 0 5 A, IR 0 Fb B 5E R R A - 441R 22 46 X1 (. RMA (average absolute value of relative
error ) FLEVFHXT R 2E RS( total relative error ) ifi i Fe ALY | [5] s EU 40 A HE 7K 7 FILER R K (R AR 0 1 AR
Yy fl IR Y 22 Sk o A TR SRR AT PR K P53 A W i Rk T B — Al A BRI R A e O kAT
FEIE ARSI, LA 1+ 10% A5 R 28 A DX 18], B2 6 Flok S i 8 A 90 Al T AR 50 78 B 9% K S RS it
Sigmaplot12.5 FEATHIE , AHXFFHJIR 24X RMA FLUEAIXHRZE RS THAARI T,
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fragarioides) TG fa -5 ( Cleistogenes songorica) 55 6 F ) 78 B MR /K - L A= Al I ) Fe (R ABEH Ry y =
ax”, RP¥IRT 0.75; b Rk F R MM SEHE B (R =0.909) , 4 Z b 52 A e MR (R* =0.679) . K T
4% BT IR B EEAL WAL (Artemisia annua) JH¥ P8 K ( Dodartia orientalis ) FI1¥E A6 1l 5. ( Leguminosae ) 55 6
P78 SRR K EAE W A T A B A AL N y = ax + b, RPIJKT 0.87, K4S A M i (R =
0.935) , i B A AH SCMERAR (R* = 0.876)
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Fig.1 The best estimation models of species in individual level
CH UM Wy 5 A 2 1Y e FH denote the product of vegetation coverage and height; A Ko Stipa bungeana; B il e Cleistogenes
squarrosa ; C ; K148 Gueldenstaediia multiflora; D ; BA] IR ZR M Ik AL Heteropappus altaicus; E ; WAL B Artemisia annua s FL g s Thermopsis
lanceolata ; G #i 5 Leymus secalinus ; H: " 2B Potentilla bifurca ;1,5 Z B3R Potentilla fragarioides ;J: ToT=Ba T Cleistogenes songorica;
K: B8 Bk Dodartia orientalis ;L ; 8 AL Leguminosae

x2 B EEYMEGNERBHRERE
Table 2 Testing of accuracy of aboveground biomass estimation models in individual level
- -
KAHE Stipa bungeana 226 0.036 0.904 0.000 * 28.371 1.594
Ba] /R Z&HUEAE Heteropappus altaicus 140 0.045 0.889 0.000* 26.114 2.842
WAL Artemisia annua 110 0.031 0.896 0.000 * 27.051 9.627
FAEIRE Leguminosae 25 0.107 0.756 0.000 * 23.996 0.101
Pkl 18 Thermopsis lanceolata 40 0.076 0.887 0.000 * 27.712 5.739
HEL Leymus secalinus 40 0.15 0.645 0.000 " 22.751 0.582
K I04E Gueldenstaedtia multiflora 50 0.055 0.868 0.000 * 25.608 -7.693
REBA T 5L Cleistogenes squarrosa 55 0.137 0.614 0.000* 17.255 0.507
TCrEBRTFHE Cleistogenes songorica 15 0.068 0.991 0.000 * 16.956 8.197
ZRIFTEB S Potentilla bifurca 82 0.194 0.512 0.000* 26.579 11.749
HEZEBE SR Potentilla fragarioides 21 0.151 0.734 0.120* 27.878 7.654
B RE Dodartia orientalis 31 0.096 0.816 0.000 * 30.179 19.644

# P<0.05,RMA ( average absolute value of relative error) HUBAHXTRZ RS( total relative error)

2.2 FRREACOE A 4 Ak AR Y
2.2.1 AYE A g EE sy

R KT £ 57 (9 4 ) A RS A 2436 B 257K 7 (P<0.05, 181 2) , HLAs Wb i A Wy e Y i 2 4 R 7 (CH)
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1£(0.540) . A B A A 22 R AT 3 R R AE D AR DU B AL y = ax + b, RPPIKT 0.85, 1
Hh B A AR SR B R (R =0.966) |, AL AR e E R AR (R* = 0.851) .
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Fig.2 The best estimation models of species in population level
A KTEH Stipa bungeana; B BEFAT-HE Cleistogenes squarrosa; C; K 48 Gueldenstaedtia multiflora ;D ; B /R ZEMILEFE Heteropappus altaicus ; F. ; #
A6 Artemisia annua; F; JiEF M- 84E Thermopsis lanceolata ;G . #1%5 Leymus secalinus ; H: —Z4ZeB 3% Potentilla bifurca;1: ¥ LB Leguminosae;
J. HAbZZHL Other weeds

KRS 43R 3] T B K (P<0.05) . BRETAEE AL S R 7 55 = Fh R ok, AT Fh S 2R X 12 22
26 XHE RMA J<30% , SR 22 RS BRI TSR MBI /R B EAL/MI KT 10% .,

®3 WEKFH EEYEGNERERERE

Table 3 Testing of accuracy of aboveground biomass estimation models in population level

KPEH Stipa bungeana 30 0.285 0.542 0.003 * 23.798 -8.388
PRl /R ZE S BEAE Heteropappus altaicus 30 0.118 0.82 0.000 * 27.148 -4.431
HAEH Artemisia annua 24 0.244 0.758 0.000 * 68.641 80.005
TSR Potentilla bifurca 18 0.136 0.941 0.002 * 26.669 10.804
HAEBE. Leguminosae 10 0.28 0.761 0.135* 44.517 38.263
WEL Leymus secalinus 17 0.047 0.88 0.000 * 30.021 65.572
K 4% Gueldenstaedtia multiflora 17 0.766 0.723 0.001 * 27.356 33.577
BT854 Thermopsis lanceolata 14 0.118 0.968 0.000* 21.95 24.216
BER T 5 Cleistogenes squarrosa 18 0.092 0.93 0.000* 24.841 19.217
HAZEE Other weeds 19 0.531 0.564 0.045* 28.979 25.911
* P<0.05

2.3 R R4S

3 S FH F B K ST IR 2K ST T g 57 1) B A 1) A A AR S ek SN 7 N R TRV R i A=
EAEE TR 20 AR T A, 5F B 20 AR RRE i Sl i A= Yy s it A7 g, Sl & 3(A) AT
1, ER ERRR KT WA A e ik SR T A A A DU 5 S (E AR 5 H6E , 28808 5 ) i A= 4y Al D0 4 5 S 0
(HIIVETE y=x/(1210% ) W DX IR 10038 5 AR K ST 4 45 9 ol A 9 e At O R0 700 T 5 ) ok 00122 R S
WE 3(B) FiR, i R 7 B A Y AT IIME 5SS EPETE y=x/(1£10% ) B X8 138,
24 RIEREHE

3 3 A A DS TR A 3 8 A48 0 A A 5 S A ek 2 D) R AR S O R AT DA et D R AR A i R ik
ok A S E S AR IIME AP LA 3 4 2R (3R 4) R WY FE SRk b KB BT R Z8 M f A8 | o
AE HACRRS B AT B AR R K D148 RERRFE Toet R R AR R R SR R R e SE RN RR 1 A I
ZE3 91 1.050 1,028 ,0.619,0.709 ,0.938 ,1.030,0.833,0.923 .0.936,1.051 ,0.961 1 0.794, R*{& 43 % K
0.893.0.828 .0.860.0.719 .0.882 .0.889 .0.891 .0.874 .0.981 .0.701 ,0.538 1 0.663 , Y4355 T b /K- ( P<0.005) .
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Fig.3 Comparison of measured aboveground biomass value and estimated aboveground biomass value in different levels
A BRI Individual level ; B FEE K Population level
x4 i EEYSENREKERBENTE
Table 4 Determination of the correction factor of aboveground biomass estimation models
K Yy et FEREC AR
Level Species Fitting equation coefficient Standard error t value  Sample size
BRI KAEH Stipa bungeana Y=1.050x 1.05 0.025 0.893 42.61 226
Individual B IR Z& A AL Heteropappus altaicus Y=1.028x 1.028 0.041 0.828 25.468 140
level AL Artemisia annua Y=0.619x 0.619 0.022 0.86 25.303 110
HAL T Leguminosae Y=0.709x 0.709 0.07 0.719 7.333 25
LTI ¥ 4E Thermopsis lanceolata Y=0.938x 0.938 0.054 0.882 16.382 40
WABL Leymus secalinus Y=1.030x 1.03 0.061 0.889 16.708 40
K IO4¥ Gueldenstaediia multiflora Y=0.833x 0.833 0.038 0.891 19.36 51
RERR T 5L Cleistogenes squarrosa ¥Y=0.923x 0.923 0.05 0.874 18.619 53
TCTBEA T 5L Cleistogenes songorica Y=0.936x 0.936 0.068 0.981 14.436 6
TBFBE Potentilla bifurca Y=1.051x 1.051 0.093 0.701 13.088 82
HM R Potentilla fragarioides Y=0.961x 0.961 0.158 0.538 4.451 21
BFRE Dodartia orientalis Y=0.794x 0.794 0.165 0.663 5.779 21
Fh K KK Stipa bungeana Y=0.924x 0.924 0.246 0.437 4.407 30
Population B IR 2RI EERE Heteropappus altaicus Y=0.880x 0.88 0.09 0.737 8.544 30
level AL Artemisia annua Y=1.611x 1.611 0.207 0.715 7.262 24
T BT Potentilla bifurca Y=1.066x 1.066 0.167 0.886 6.235 7
WAL Leguminosae Y=0.606x 0.606 0.28 0.579 2.032 5
WABL Leymus secalinus V=0.344x 0.344 0.047 0.775 7.184 17
K IO4¥ Gueldenstaediia multiflora Y=4.050x 4.05 0.733 0.649 4.908 17
P ET I EEAE Thermopsis lanceolata Y=1.430x 1.43 0.118 0.937 13.364 14
REBL T 5L Cleistogenes squarrosa Y=1.129x 1.129 0.106 0.878 9.3 14
HABZEE Other weeds Y=0.725x 0.725 0.139 0.636 3.965 13
BAYR HRE/K - Individual level ¥=0.980x 0.98 0.1 0.794 8.33 20
Total biomass  Fff7K-F Population level Y=0.718x 0.718 0.123 0.524 4.456 20
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FEFPRE KT I Ko s BR B M AL AR | R R AR R R 4% PR AR R T O
Hoft e B A I R 0.924 .0.880.1.611,1.066 .0.606 ,0.344 4.050,1.430 .1.129 F1 0.725 , FiXT W #Y R?
{84354 0.437 ,0.737 .0.715 ,0.886 ,0.579 .0.775 .0.649 ,0.937 .0.878 F1 0.636 , #J3ikF| T i 3 /K F- ( P<0.005) .
FERETE SRR L SEE S AR IME 2 (R AF AR H A P 2P DG 2R, SRR AT Ak I 1) A 4 i T G I R K
FRME ST 3124 0.980 F1 0794, FHEZK A 0 iy S A= Hy 3k R IE ZRE5ORT RPELA3 59120 0.718 i1 0.524 3 i S A=
Yy R IE R BRI R ECA , U BH SRR K ST i 8 174 A 40 A I ASS R £ T R /KO T 2 1) A 0 i DA

3 it

AW R TS AR S AR GRS D RE A A T S RN 1, () I L B AR ) AR K 4 A i T B AR
— U2 BRI LA 1 7 ek e A R A S A S R B | LR L A A T LR B B b Y PRI AR
WFE LU B bR = (H) FIEEIE (C) RIS AT (CH) O F AR 3, 23 3l CBARR K P R A1 X0 B 4 g i i T3
Mo A AW RIHEAT A W i A IR R Y ST ()N R P B — 1 0 25 5 DR R r RN SRR 22 2 0T E RMA LS,
FAXSURZE RS SER0 BT £ AR 1y B A R RORS B P A T3P, D8 i 1 I AR A B A 8 A 1 A DO (i S i
LR R RS FIRRE K T R RSB P . SRR B, 1 0 b o SO R R | e X A A S BN 1 A i 4%
0 16 , JOVEAE SRR R , S ME AR SN (e R0 X2 X I ) e RO S SO B X T B
DR A 3 b SO e TR KD | S LA A S AL, B X A Ayt L 0 ) 3 PR 7
TR A BT R I e R R LA A i PR 2 o T AR 2 T SOR T 17 ELZR 5 7 e B

PUri—2, FATRITER — ik B Sz i ARy A B 0 (DR B PEEA T A6 A M 45 R SR W A PR K P
YT B L By A S S B SR B, KR B T R 2E K (P<0.05) , e r (HERT 0.6, A WA 2k
Py AR R (Y AR X R 22 RS BRAEAESS o A B0 i) rp P RR AN — 2R B AN A/INT 109% P33 AN 1R 22
YERH{EL RMA $23/NTF 30% (P 1) o AERREKF L, BORASAS Wi 9 A 1 Al D00 (L5 S0 (AR S 32 3R 31 T 4
FIKF-(P<0.05)  (HZHWFF-BIAAXHR 2 L0 E RMA KT 30% , AR 2E RS B4 FORIBA /R Z8 70 1k 4K
PIRT 10% (& 2) , B A Sk P Sr i) 4y o 2 0y o A S TR PR RS 8 OI0 ThE 7K 1 A 57 O W o A B Al
TSR RO E T LR S P e A P T FHE T S A W ek ) A (BN S R4 T USG5 B, 7 AR i S ) A
WA DS 8 SN S5 A DML U B0, B9V A y =x/ (1210% ) B DX T 7 Pl R 7K SF 2 57 19 A 0 2 A
TSR B A I L 240K T S EL, A R D7 4 G 2 i A 5 S MBIV A y =/ (1£10% ) B9 DX 338 (18
3) , HAR UL R K1 2 52 B W A 4 e A IR A B2 0 T b 2K P s S i) 0 o 2 0 A DA A RS T
35 TR MY AT AAERP R 0 3 SR IBOR [ 4 A 49y e 5 DD AR DG 1 35 88 i B8 AR B IR, T T 9
Ji 2R 5 vy 9 e ) ML A A DAY b A o A TR A A 0 {5 S0 A0 S8R HE B Y
BERARIE A o X AT RE TSR S A Wl A= ) B Al AR R A 4 A 25 280 1 LU oK A, T ELREAR
B LB 2 | AR KT G i Wb A P A DA R B | Pl T 5 88 LA R 0 Sk X ANV 1, 7 2E T R
R 2, U HAE S e S R B, |y T AR i A R 8 AR A AN 3 — e 3 R R DA K A TR
IR (S 1) 75 B g et e e EUA P i i ) e AR R B A T 1 B B R SO T 0.1, T H A
ol B AR LU AR/ DN | T PP 47 B AR 2 i P A A W A R R B el S S 5y 7 e R 22 . TERCIE R BT
T UL ERA 13— A, B KT A N7 A A4 0y ) At 0 AR ) e T 2R S BT 1, T AR R K S A A I 2R KR g 25
T IR 4) I, AR HROR B R R A IS 2 — A B | e o 1 IR B4 A1 1~ 2 B8 3 A W A D A
R, FATT W3 S B 7K~ T AN o 68 5 e A K P S b AR 0 e A AR | SR TT L g A e o D A 2 )
RIS

DRl A E A 7 B A A i L AR G 1 A A S B TR A I, BEAE SRV R A0 T 2288 0l O RE A B i DL &
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http ; //www.ecologica.cn



10 A E = 36 &

DB RS E AR SCREST 1 B AR T 18 A 0 e Al I ASS 78 5 P T o e g i S TR e | Ay LA T 5 25 i 8 1
1 D LY A AR PRASEM) | R o T IR 6 4 U B ey i L PR e 0 AR S [T A D L R O PR 3R
X A R 2 7y AR AT AR AL T EE SR AR . XS TR DX LA M i e A e A R R B — 2
SE, 1 T AR A A ROR O 2 PR 8 A0 R VR 5 R 5 S A 1 AR [RD T A AR 7R AR T DU A gy A A Y
AESE T PSRN T2 AR TR BRI LAS , 25 Bl R A A S AL B H I sl AR £ 000 91 PRI 1o FH AT B
ST B A W R A DR ) A ) b 5 R — AP BRI

S 2 3L HR ( References)

[ 1] PiaoSL, FangJ Y, Philippe Ciais, Philippe Peylin, Huang Y, Stephen Sitch, Wang T. The carbon balance of terrestrial ecosystems in China.
Nature,, 2009, 458(7241) : 1009-1013.

[2] FangJY, GuoZ D, Piao S L, Chen A P. Terrestrial vegetation carbon sinks in China, 1981-2000. Science in China Series D: Earth Sciences,
2007, 50 (9) : 1341-1350.

[3] MaWH, FangJ Y, Yang Y H, Anwar Mohammat. Biomass carbon stocks and their changes in northern China’s grasslands during 1982-2006.
Science China Life Sciences, 2010, 53(7) : 841-850.

[4] J M O Scurlock, K Johnson, R J Olson. Estimating net primary productivity from grassland biomass dynamics measurements. Global Change
Biology, 2002, 8(8): 736-753.

[ 5] Nil. Carbon storage in grasslands of China. Journal of Arid Environments, 2002, 50(2) ; 205-218.

[ 6 ] Onisimo Mutanga, Andrew K Skidmore. Narrow band vegetation indices overcome the saturation problem in biomass estimation. International Journal
of Remote Sensing, 2004, 25(19) : 3999-4014.

[ 7] Onisimo Mutanga, Andrew K Skidmore. Hyperspectral band depth analysis for a better estimation of grass biomass ( Cenchrus ciliaris) measured
under controlled laboratory conditions. International Journal of Applied Earth Observation and Geoinformation, 2004, 5(2) : 87-96.

[ 8] Ren HR, Zhouc G S, Zhang X S. Estimation of green aboveground biomass of desert steppe in Inner Mongolia based on red-edge reflectance curve
area method. Biosystems Engineering, 2011, 109(4) : 385-395.

[9] DuanMJ, Gao QZ, Wan Y F, Li Y, Guo Y 0, Ganzhu Z B, Liu Y T, Qin X B. Biomass estimation of alpine grasslands under different grazing
intensities using spectral vegetation indices. Canadian Journal of Remote Sensing: Journal Canadien de Télédétection, 2014, 37(4) . 413-421.

[10] Skl 4550, PR, SRoH, (H48. T80 JR G0 98 2 L AR Wt i AR AL 1 b2, 2014, 32(4) : 453-459.

[11] =EFM, 2ENI, M EIT. SE SRRl AR A R G0 M A P S . IR BTSSR, 2007, 29(2) : 51-57.

[12] XIBB, 847, ek, 2200, PMR, MIBESS , KZLJAL, SEWAH. B 5 R b i A i A A R RH 5. b [l R 244, 2014, 36(4)
24-30.

[13] C Redjadj, Antoine Duparc, Sandra Lavorel, K Grigulis, C Bonenfant, Daniel Maillard, S Said, A Loison. Estimating herbaceous plant biomass in
mountain grasslands: a comparative study using three different methods. Alpine Botany, 2012, 122(1); 57-63.

[14]  #hhy, KBS MRJLILHLIX 6 FPEA MY [ Az ke A SR, ARIEMOIL Rl , 2011, 39(5) « 54-57.

[15] Matilla E. Survey of reindeer winter ranges as a part of the Finnish National Forest inventory in 1976-1978. Communicationes Instituti Forestalis
Fenniae, 1981, 99(6) : 1-74.

[16] Pedro Flombaum, O E Sala. A non-destructive and rapid method to estimate biomass and aboveground net primary production in arid environments.
Journal of Arid Environments, 2007, 69(2) : 352-358.

[17] N Montes. A non-destructive method to estimate biomass in arid environments; A comment on Flombaum and Sala (2007). Journal of Arid
Environments, 2009, 73(6/7) : 599-601.

[18] TIrena Axmanovd, Lubomir Tichy, Zuzana Fajmonova, Petra Hajkova, Eva Hettenbergerova, Li C F, Kristina Merunkova, Martina Nejezchlebovi,
Zdenka Otypkova, Marie Vymazalova, David Zeleny. Estimation of herbaceous biomass from species composition and cover. Applied Vegetation
Science, 2012, 15(4) : 580-589.

[19] Piao S L, Fang J Y, Zhou L. M, Tan K, Tao S. Changes in biomass carbon stocks in China’'s grasslands between 1982 and 1999. Global
Biogeochemical Cycles, 2007, 21(2) . GB2002.

[20] =RV, sROOM, ZRNI, SkZ0m|, BRESD, HHEE. 1982-2003 4F b [ R A= 1y i I 25 4% R B AL BF ST, F AR BE IR 2, 2009, 24(9) .
1582-1592.

[21] LiXD, FuH, Li XD, Guo D, Dong X Y, Wan C G. Effects of land-use regimes on carbon sequestration in the Loess Plateau, Northern China.
New Zealand Journal of Agricultural Research, 2008, 51(1): 45-52.

http ; //www.ecologica.cn



13 4 e A o e U R O A A DA A 11

[22]
[23]
[24]
[25]

[26]

[27]

[28]
[29]

XA, BUAESY, XIE R, FR0]. SEHE E R e AR R - A it AR 44, 2009, 33(4) @ 698-705.

B, AR AR AR W SOR R T EB R AL, A 25 244) , 2007, 27(2) « 705-714.

AR, ST, A, B e RO SR AR L 2R B S R B I B R Bl 2E4R , 2012, 21(4) « 307-312.

Jay Gao. Quantification of grassland properties: how it can benefit from geoinformatic technologies?. International Journal of Remote Sensing, 2006,
27(7): 1351-1365.

B E, VIR, REEL, FRA, BROL, SR, SR, TERURNE 2L R Y OGR R D i R ST Rk 2010, 27
(10) ; 85-90.

MR, AFae, FIW, S35, XIS, e, 2R AR YD AR T 4% 4 R G W IS A R VP, 2013, 33(6) :
1699- 1704.

BRZe, flst oot WRkAR, FELL. VORI i R e A . B YRR, 2013, 25(3) : 43-50.

INGETS, T RAE, TN, SOt b i R R A SRR, 2013, 17(5) : 1068-1076.

Bl

http ; //www.ecologica.cn



