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Fitting of Distillable Biomass Prediction Model for
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Abstract The essence oil distillation of Cinnamomum burmannii chvar. borneol concentrates on 2-3
months in winter. When the cultivated area exceeds the enterprise distillation processing capacity, it is necessary
to consider the reasonable arrangement of harvesting area, determining the harvesting area requires accurate
estimation of the distillable biomass. In this paper, the growth index and biomass of 3-5 year stand were measured,
the optimal linear and nonlinear models for distillable biomass estimation equation were selected by regression
analysis and evaluated by R*, RMSE and AIC,BIC. The best linear and nonlinear models for 2-year growth
period are: DB=0.625H+0.076HDD and DB=0.091HDD+0.000 017 8ZDD’. The best models for a 1-year growth
period are DB=—1.646H-2.734D+4.134C+1.252HD and DB=-1.356H+0.907H". The relative errors in the
practical application of the four models are as follows: 16.680%,14.107%,2.036% and 20.543%. The practical
application results show that the models are accurate and effective.
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Fig.1 Multiple comparisons of tree height (), DBH (D)
and distillabler biomass (DB) in 2016, 2017 and 2019
2.2 tHXHW

8 BRI /AT & SR LR 1, R AT
A, 2019 4F W] ZE A W) = 5 HD. D, HDD,
DD fl H & & % (P<0.01) 1E A 56 4 56 % &
(0.691 < r < 0.795), H 4 F5 br 52 55 19 1E A6 & ¢
#, BT DIE R 5 NP BRI S 6 bR .
2017 4F A] Z& AR W)t B 5 0 SRS A 58 1 1R AH SGAb,
Y5 H, D, C. DD, HD ¥l HDD 6 A5 #5 4 . %
(P<0.01) IEAHE (0.683 < r < 0.818), Kt a] LA
PRI 6 MHEPRIFA TRIAILS
2.3 HHRFEREYELMEEINE
231 s&BEBEAMES FIHEBAE (CP), ik
Wit AZE A A . XF 2019 AFXE R 5 0] 264k
Yy AHOCHERCS 1 5 MR bR, 153 F RS A 3L
(P<0.01) By HYLE ZREE 0.87 LU 3 AR AR
AL, ATREH FIE R 2R, BORLA SR
SRR, DE R = 2 RTEET 8 44 MLk
Ty TR E R ETE 0.478~0.886 Z (7], Xif 2017 4E%k
PR T, 58] F A5 A% (P<0.01)
() Hok 2 R B 0.870 DL LAY 3 ANLRMERRL . 6 4
BRI e 28 (R?) i 2KH IR 2. ik
BALRIE) R & RMSE, DA DB=0.625H+0.076HDD
Hl DB=-1.646H-2.734D+4.134C+1.252HD 4% 5|
2a Ml 1 a A KB AEL AL
232 FFLMERMES FIHSWZEEY R
PERE R TR AR AL G kI, $88. WL XA
il Logistic 1. Fl pR LAY, 1435 R*. RMSE. F



62 Bl 5 R B B2

2020 4F 8 1% 36 %5 4

F1 AN EEEREKEBX S

Tabel 1 Correlation coefficient of growth traits in two years
1‘ﬁ9€%§%ﬁ . H D C DB DD HD HDD D*DB
Correlation coefficient
I 0.712 0.751 0.266 0.626 0.856 0.715 0.737
<0.000 1 <0.000 1 0.0119 0.271 <0.000 1 <0.000 1 <0.000 1
D 0.812 0.673 0.140 0.977 0.961 0.959 0.698
<0.000 1 <0.000 1 0.191 0 <0.001 <0.000 1 <0.000 1 <0.000 1
c 0.480 0.521 0.298 0.598 0.724 0.622 0.818
<0.000 1 <0.000 1 0.004 5 <0.001 <0.000 1 <0.000 1 <0.000 1
DB 0.144 0.441 0.274 0.120 0.194 0.156 0.346
0.140 <0.000 1 0.005 0.263 3 0.068 4 0.144 4 0.000 9
DD 0.734 0.978 0.492 0.480 0.934 0.983 0.652
<0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1
HD 0.895 0.973 0.512 0.357 0.954 0.966 0.756
<0.000 1 <0.000 1 <0.000 1 0.000 <0.000 1 <0.000 1 <0.000 1
HDD 0.783 0.961 0.486 0.427 0.987 0.973 0.683
<0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1
D*DB 0.691 0.784 0.310 0.108 0.771 0.795 0.776
<0.000 1 <0.000 1 0.001 0.271 <0.000 1 <0.000 1 <0.000 1

W B 2017 48 11 HRMRIRAC RS, T =40 2019 4F 11 AR, oo B MR, Tk

FTERLS

Note: the upper triangle is correlation coefficient of each trait in November 2017, and the lower triangle is correlation coefficient of
each trait in November 2019, the upper number in the cell is correlation coefficient, and the lower number is significance test.
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Table 2 Fitting of linear model for steam biomass of single plant

My A /a

P48 #4r Evaluating indicator

Stand  Growth ?j%‘f@iﬁﬂ F1H

. Linear model R RMSE AIC BIC Pr>F

age period F value
DB=0.625H+0.076 HDD 0.886 6.158 434.606 436.775  456.11 <0.01
55 2 DB=0.086HDD 0.883 6.224 436.166 438.191  889.42 <0.01
DB=0.337DD 0.879 6.325 439981 441.942  857.63 <0.01
DB=-1.646H-2.734D+4.134C+1.252HD 0.904 1.68 33.483 35.812 199.42 <0.01
35 1 DB=-4.778D+3.587C+0.804DD+0.673HD  0.895 1.428 39.204 41478 181369  <0.01
DB=-3.161D+1.881C+1.218HD 0.879 1.524 44.623 46.456  484.155 <0.01

K PAE. 2019 F12017 415 2] 30 F125 A~ 7 .
Wil FRzgs (P<0.01) AYARURAL, 2019 4 421
AR R 7T 0.410~0.885 Z [8], 1 2017 4
A B R 7T 0.116~0.845 Z 8], M4k i
ZBHERE, 5 2019 F12017 PS4 e E R AL
e B 2 AR PR, $ Rl 2 ARSI an sk
3. AR R} RMSE, dEZk MR A1 14 1) —
R J5 & DB=0.091HDD+0.000 017 SHDD? I DB=
—1.356H+0.907H" 43 5k 2 a F1 1 a A= K 9 49 f A
LR PERAY
2.4 RMEEBRN A SIIE

A3 2L 2017 4F 11 H A1 2019 4F 11 H [8] 34
Y B X T2 /INX R S 5 AL 118 55 0 X6 R > A A
AT HUE, RS E SRR 4, K4

AL, 2019 Eodn Tk B, 2tk FEE S A
(AR X 15 22 43 51 16.680% F1 14.107%, 1iii 2017
BHE AR L MR AL FI0IRE BE AR XA 2%, AHXTR 2R
20.543%, (HEMARAXTIRZER /N, A 2.036%.

3 #it5itie

AR A AR, RHZEREEL N
T35 e B 7 B T 25 A e A TR L G A
WR 2 a R BIRICH 1 a A K W] 4145 5
AR, 2a KRS, B 1 adfk
33.60% F1 204.10% LA L, i o] 2% A 4y 8 D] 344 7= 55
330.22%, KM, B E AL A P AT
DI g BRI, T DARRE B R i, 1F
M mEmlces . H = REER T AKBKSN, T
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Table 3 Fitting of nonlinear model for steam biomass of single plant
My KM /a LR PFr#E45 Evaluating indicator
Stand age Growth period Non-linear model R RMSE F{ F valus Pr>F
55 ) DB=0.091HDD+0.000 017 8HDD’ 0.885 6.225 445.075 <0.01
' DB=-4.496H+2 438 H 0.791 8.342 221.929 <0.01
35 ] DB=-1.356H+0.907H 0.838 1.752 225.529 <0.01
) DB=0.586HD+0.004HD’ 0.845 1.716 236.897 <0.01
*® 4 RIUEZIEIES 5t A
Table 4 Optimal model validation and application
s B SERIA e BRI 58
X . .
Stand /a Measured value Model validation parameters
Growth .
age perivg 4 MDB TDB % Model MDB/kg TDB/kg RE/% MAE MSE RMSE
DB=0.625H+0.076 HDD 10.005 290.149 16.680 2.666 0.378 0.615
5.5 2 8.575 248.670 )
DB=0.0914DD+0.000 017 8HDD 9.784  283.750 14.107 2.784 0.478 0.691
15 | 1395 41.840 DB=-1.646H-2.734D+4.134C+1.252HD  1.423  42.692 2.036 0.120 0.623 0.789
’ ’ ' DB=-1.356H+0.907H" 1.681 50.435 20.543 0.286 0.727 0.853
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NS B 1 S TR N Y2 e 7B =
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