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Abstract: [Objective] This study aimed to determine the dynamics and differences of the plant growth and biomass between the
rubber (Hevea brasiliensis)-Rauvolfia vomitoria-Cinnamomum cassia mixed stand and rubber pure plantation of the same age, so as
to provide a scientific basis for the reasonable structure construction of rubber mixed stands and the development of environment-
friendly rubber plantation as well as the restoration and sustainable utilization of tropical degraded mountains. [Method] Two rows
of R. vomitoria and one row of C. cassia were planted at 2.0 m x 2.0 m in the 16-year-old rubber plantation to construct the rubber
mixed stand. Three replicated long-term monitoring plots were established in the upper, middle, and low sections on the same slope in
the rubber mixed stand (RM) and the rubber pure plantation (CK). The height (), diameter at breast height (D), and basal diameter

WHSEER: 2022-04-08

HE@WB: PEAEESHENE (KFZD-SW-312) ; = FHE B MBI E GH (2016FA047) 5 PRI FLEEA
JABUE (200915: YX201102) .

B—1E&: T (wangwen@xtbgac.cn) , filit. BIEEE: FEE4 (tangjw@xtbgorgen) , W7o, fHt, L4 IR,
SI3cags: B30, HER , ARH, BRI - BIOR - AR S MIGE A K X SUEY RS (7], P MO R HEOR 2 4 ,2023,43(3):
116-126.

WANG W, HUANG G L, REN Y, et al. Dynamics of growth and biomass of the rubber-Rauvolfia vomitoria-Cinnamomum cassia mixed
stand[J]. Journal of Central South University of Forestry & Technology, 2023,43(3):116-126.



43 %

A A S AN

117

(BD) of plants in each plot of the two different stands were regularly observed every two years from 2010 to 2018. The average
annual growth of A, D and BD of rubber, R. vomitoria and C. cassia was calculated based on the field data. The biomass of the two
stands was calculated by using the established biomass models of the three plants. Furthermore, the composition, biomass dynamics
and distribution characteristics, and the annual net production of the two stands were analyzed. [Result] The growth of D and H of
the rubber plants in the rubber mixed stand was slightly higher than that in the rubber pure plantation, and its biomass (113.20 t-hm™)
was 1.06 times that of the rubber pure plantation (P > 0.05). The average annual growth of BD and H of R. vomitoria declined
with planting time, while the biomass of R. vomitoria increased from 0.21 to 2.91 t-hm? from 2012 to 2018. However, the average
annual growth of BD of C. cassia decreased after 6 years of planting, and its average annual growth of A and biomass increased with
planting time, while the biomass increased from 0.27 to 0.47 t-hm™ from 2012 to 2018. In terms of the biomass of the two stands, the
biomass (116.58 t-hm™) of RM was slightly higher than that of CK (P > 0.05), while its organ distribution ratios in the two stands
were ranked as stem > root > branch > leaf. Although the total biomass of RM and CK increased with stand age, the average
annual net production of RM was 1.26 times that of CK (P << 0.05). [ Conclusion] The construction of rubber mixed plantations is
beneficial to the growth of rubber trees. The rubber mixed forest has greater biomass accumulation, higher annual net production and
a higher biomass accumulation rate than the rubber pure plantation.

Keywords: rubber; Cinnamomum cassia; Rauvolfia vomitoria, growth dynamics; biomass; net production; rubber mixed stands
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Table 1 Regression models for the biomass of rubber and R. vomitoria

B T wE I YA R FHIR R
Tree Organ Regression model Coefficient
2% Stem W=0.050D>* 0.987*
. - 2.536 *
i # Branch W=0.015D 3.1 <D< 381 em 0.911
Rubber " Leaf W=0.007D>*" 4. <H<212m 0.955*
1 Root W=0.108D"** =30 0.971%
& Total W=0.136D™* 0.989%*
2 Stem W=0.021 6(BD’H)"*** 0.988 0*
" — 2 12425 %k
- % Branch 7=0.002 0(BD’H) 0.79 < BD < 14.50 em 0.980 1
R vomitoria M Leaf W=0.005 5(BD*H)" "¢ 0.84 < H<539m 0.949 6*
i Root W=0.018 6(BD’H)"**"* n=26 0.966 7*
4 Total W=0.005 12(BD*H)"***¢ 0.986 7*

T oW R (kg) 5 DR (cm); BD. 42 (em) 5 H.@FE (m) 5 * P <0.001. T,
W. Biomass (kg); D. Diameter at breast height (cm); BD. Basal diameter (cm); H. Height(m); *. P << 0.001. The same below.
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Table 2 Dynamics of plant growth in the rubber-R.vomitoria- C. cassia mixed stand and rubber pure plantation

] R N . . WERZ A K E . S K
HORR RaE WA piEe pwperonE IIERIE g, SRARRERE
Stand type Plant Time Mean BD /cm Mean D /cm Annual mean D gro%;v th /em Mean height /m erowth /m &
2010.12 — 18.11(1.92) — 13.79(0.26) —
o 2012.12 — 18.85(1.93) 0.37 14.11(0.28) 0.16
Rubb 2014.12 — 19.63(1.96) 0.41 14.45(0.25) 0.17
ubber
2016.12 — 20.47(2.17) 0.42 14.80(0.35) 0.18
2018.12 — 21.28(2.28) 0.40 15.12(0.30) 0.16
2010.12 0.45(0.15) — — 0.88(0.22)
N
B4 1:‘ 2012.12 1.47(0.42) — 0.51 1.64(0.38) 0.38
Mixed- ES
*e VEA 01 253057 — 0.53 2.01(0.30) 0.29
species R. vomitoria
2016.12 3.43(0.60) — 0.45 2.48(0.37) 0.24
stand
2018.11 4.21(0.55) — 0.39 2.92(0.39) 0.22
2010.12 0.42( 0.16) — — 0.38(0.12)
2012.12 0.76(0.32) — 0.17 0.72(0.24) 0.17
WEA 2014.12 1.32(0.38) — 0.28 1.14(0.37) 0.21
C. cassia
2016.12 1.92(0.35) — 0.30 1.82(0.36) 0.34
2018.12 2.46(0.39) — 0.27 2.41(0.42) 0.50
2010.12 — 17.82(2.32) — 13.52(0.75)
" 2012.12 — 18.58(2.22) 0.38 13.84(0.78) 0.16
IR Ji _
Control Rubber 2014.12 19.32(2.24) 0.37 14.16(0.83) 0.15
2016.12 — 20.06(2.31) 0.37 14.48(0.88) 0.16
2018.12 — 20.76(2.34) 0.35 14.76(0.94) 0.14

RS AN ONRRES; BD. $:4%; D. fig4t. Standard deviations are given in parentheses; BD. Basal diameter; D. Diameter at breast height.
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Table 3 Regression models for the biomass of C. cassia
FFf Tree #%'H Organ [A[ 97 Regression model FHIE R HL Coefficient
2 Stem W=-1E-05(BD’H)*+0.016 9(BD*H)+0.004 8 R?=0.942 9%*
4 Branch W=0.002(BD*H)+0.072 9 R>=0.894 [**
ke 0.5 cm < BD < 8.60 cm
C cassia " Leaf W=0.000 3(BD’H)+0.162 1 0.5m<H<102m R>=0.737 2*
. n=26
&2 Root W=-1E-06(BD’H)*+0.003 9(BD’H)+0.175 3 ( ) R>=0.896 8**
J& Total W=-1E-06(BD*H)*+0.023 1(BD’H)+0.416 6 R=0.964 9**

AR W 1A & 2012 4 11
84.03 t-hm™. 2014 4 f] 92.83 t-hm™ 3 K] 2018
S 113.20 thm™ (£ 4) ; HEWE A BN
2014 4 ] 4.40 thm™. 2016 4 ) 5.03 t-hm™ 1 K
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£ 2016 F 1) 4.89% A HT NFE, 2018 44 4.55%
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K & 2018 £ 1) 2.91 t-hm?, FHA4EHL 5 4 77 & M
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BN 045 thm™a") , HAEYEMERE B
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R 1A T 3 KRB 2, M 2014 £E (1) 3.71%. 2016 4E
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Fig.2 The average annual production of the rubber
mixed stand and the rubber pure plantation
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Table 5 Total biomass and its distribution among different plants in the rubber-R. vomitoria-C. cassia mixed stand
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