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Table 1 Environmental situation of different stand
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TSR A _ Vay/ _ _
PAFP A. frazinifolius 290~ 310 Lime soil 30-40 2030 1417
TR AR X B B 1 P KL _ o5 _
MADP A. fraxinifolius X D. odori fera 280 =300 Lime soil 30-40 25-30 1525
7 o -
PDOP |§¢§§f4ﬁ 270 — 300 E/}(j: 30—40 25-30 1 608
D. odorifera Lime soil
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Table 2 Regression models for biomass estimation in different organs of different tree species

T Fli Moy

[l )9 75 it I3

Tree species Organ Regression equation " P

% HM D. odorifera run W=0.021 (D*H)" . . .

[ 3 #A48 D. odori f F Trunk 2 )L 070 0. 993 835.770  <<0.001
K Branch W =0.004 (D*H)"'® 0. 967 178.566  <<0.001
- Leaf W =0.035 (D?H)" ™ 0. 900 55. 156 <0. 001
# Root W =0.009 (D*H)" " 0.993 804.317  <<0.001

TRAK A, fraxinifolius F Trunk W =0.045 (D*H)*** 0.986 583.867  <0.001
#% Branch W =0.0003 (D*H)"%1° 0. 864 51.672 <0. 001
It Leaf W=0.011 (D*H)%5% 0.913 84.621 <20. 001
# Root W =0.012 (D*H)*% 0. 966 230.862  <C0.001

VE LW FR W D R H R

Note:W indicates biomass; D indicates diameter at breast height; H indicates tree height

1.4 HESHITHH

KB R 5 253 8 (One-way ANOVA) K 56
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56.39 kg, 2 IR PAFP Mo B bR R 25 45 B
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2015 4£ )y PAFP il MADP & % & T PDOP (P <<
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AF:A. fraxini folius ;DO D. odori fera ;lowercase letters in (a) — (e), (k) — (o) indicate significant differences between dif-

ferent years of the same stand (P<C0. 05) ;different lowercase letters in (f) — (j) indicate significant differences in DBH of AF be-

tween different years in the mixed forest,and different uppercase letters indicate significant differences in DBH of DO between dif-

ferent years in the mixed forest (P<C0.05); * % x indicates an extreme significant difference in DBH between AF and DO in the

same year (P<C0.001); * indicates a significant difference in DBH between AF and DO in the same year (P<C0. 05) ;ns indicates
no significant difference in DBH between AF and DO in the same year (P>>0. 05)
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Dynamic changes of single tree biomass of different tree species in different stands
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®3 FAEARSPAREREENENNSENL (t/hm’)

Table 3 Dynamic changes of biomass of different organs in different stands (t/hm’)

g2 AE0y B+ A B AR )53
Stand type Year Trunk Branch Leaf Tree root Total
PAFP 2013 9.71+0. 83 0.75+0.11* 0.68+0. 04 2.73+0. 24" 13.87 +1.21°
2015 13.32+1.26" 1.21+0.18% 0.87%0.06" 3.76%0. 36" 19.16+1. 85"
2019 18.50 + 1. 54 1.96+0, 32" 1.12+0. 06 5.23+0. 44 26.81+2. 37"
2021 22.43+1.39% 2.64+0. 41 1.29+0.05% 6.36+0. 40" 32.72 £ 2. 22%
MADP 2013 6.88+0.40*" 0.67£0. 06" 0.72+0.01*" 1.99+0.11°" 10. 26 + 0. 56
2015 12.68 +0.58" 1.66+0.07™ 1.28+0.03" 3.73+0.16" 19.35+0. 82"
2019 21.67+1.12%" 4.23%0. 24" 2.26+0.03" 6.53+0. 32" 34.69+1.69"
2021 30.92+1,34% 7.57 0. 24% 3.11+0.11% 9.42+0. 33" 51.02+1.53%
PDOP 2013 2.09+0.51* 0.62+0.17** 0.85+0.12* 0.77+0.18* 4.33+0,97"
2015 5.55+0. 79" 1.80+0. 28" 1.64+0.17" 1.97+0. 27" 10.96+1.51"
2019 25,45+ 2, 26 9.73+0.93 4.40 %0, 29% 8.50+0. 73 48. 08+ 4,20
2021 39.27+1.36% 15.77 £ 0. 58 5.83+0.17% 12.90+ 0. 44 73.77+2.53%

E s ARG - 3 7R ] — M A3 7] — 2 43 AN [ A7 BE 8] 22 57 ik 35 (P <C0. 05) 5 R IF K5 5 - 7R 7] — 28 43 7] — 45 B2 AN R Ao 18] 22 53 8 35 (P <C0. 05)

Note: Different lowercase letters indicate significant differences in the same organ of the same stand in different years (P<Z0. 05) ;different upper-

case letters indicate significant differences in the same organ between different stands in the same year (P <C0. 05)
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SRR PR R A 2R e ) I L) A I B0 3
T S 3 B8 11 5 A T R o A - A 9y 3 B L4 )
PR AR L 327 Sy Bt 257 47 % 1) 8 in T e =5 IR (P <<

R4 TERSGARKMEREEVESBELLGINNTENL(%)

0. 05) . ASIRIAF 43 19 B AR 2R A2 9t 4 I L £91) i ) i)
I HE RS A AL ARAR /N AR PR AE 120 AP AR AR fb 4 5 24
TSR A 4l Ak 2013 4E,2015 4F F1 2019 4E R R 4= ) &
A3 BE H I 3 = T 2021 AR (P <<0. 05) L 1 2013 4F
2015 41 2019 4 [H) 22 5 A 2 (P>>0. 05) . MRS
A TR AR AR 2R 4 4 2013 4E 1 2015 4E & 05 T
2019 4 (P <C0.05) ; f& & A O 2013 4F B F (K T
2015 4£,2019 41 2021 4 (P <<0. 05) , 1fi 2015 4l
2019 4F % & T 2021 4E (P <<0. 05) ,

Table 4 Dynamic changes of biomass distribution ratio of different organs of different tree species in different stands (% )

Lyl T Aol Ay B+ d B ot AR
Stand type Species Year Trunk Branch Leaf Tree root
PAFP TSR A 2013 70.08 0. 57¢ 4.63+1. 48" 5.68+1.79¢ 19.61+0. 28"
A. frazinifolius
2015 69.90 + 0. 63° 5.37+1.62" 5.09 1. 08° 19.63+0. 10"
2019 69.54+0. 85" 6.28+ 1. 63 4.57%0.69" 19.61+0. 14"
2021 69.19 % 0. 98" 6.96+ 1. 749 4.30+0. 62° 19.56 + 0. 18°
MADP Th SR A 2013 70.32+ 0. 36¢ 4.39+1.19° 5.63+0.95¢ 19. 67 0. 08¢
A. fraxinifolius
2015 69.79 + 0. 58° 5.71+1.43" 4.85+0. 86° 19. 64+ 0. 07°
2019 69.41+0. 86" 6.51+1.68° 4.49+0.73" 19.59+0. 14"
2021 69.04 % 1.02° 7.20+1.85¢ 4.23+0.70° 19.53+0. 18"
[fFg i) 2013 46. 00 * 3. 39" 12.77 £ 2. 27* 23.97+6. 27 17.27+0. 66°
D. odorifera
2015 50.27+ 1. 35" 16.06 + 1. 44" 15. 76 + 2. 86° 17.91+0. 10°
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gx

Continued table

MGy Rl ks W+ W - AR

Stand type Species Year Trunk Branch Leaf Tree root
2019 52.26+1.14° 18.93+1.73° 10.99 + 2. 76" 17.81+0. 15¢
2021 52.97+0.61¢ 20.49+ 1. 62¢ 8.92+1,97" 17.63+0. 25"

PDOP [E i) 2013 46. 00 * 3. 39" 12.77 £ 2. 27* 23.97 6. 27° 17.27 0. 66°
D. odorifera

2015 50. 08+ 1. 34" 15.86+ 1. 39" 16.15+ 2. 81° 17.91+0. 10°
2019 52.09 +1.14° 18.57+1.63¢ 11.49+2.69" 17.85+0. 13°
2021 52.83+0.71¢ 20.11+1.62¢ 9.38+2.11° 17.68+0. 22"

T A /NG 5 B 7R ] — b o3 [ — 4L 70 AN [ 4F 32 1] 22 5% 42 (P <<0. 05)

Note: Different lowercase letters indicate significant differences in the same organ of the same stand in different years (P<Z0. 05)

2.4 AEAMDEREEVENEILGNIEE

i % 5 W%, PAFP #il MADP #k 20 44 T 4= ¥
S TC EE 1) B AR Y 1G5 B B (P <
0.05), 1 PDOP 413 8 Jy & 2 b 84 iy # # (P <
0.05), 3 Fibk o WAL 26 Py it L 461 357 Bl o AR 4 1 1Y
K I (P <C0. 05) , {H AN [ bk 43 4% 4F 433 [1] 22
SR[E L, PAFP S 2019 4E f1 2021 4F 3% & T 2013
£ 2015 4E (P<<0. 05) , MADP #1 PDOP k43 #f 4%
A R A A B) 22 5 B 3 (P <<0.05) ., 3 Fdksy
it A g L ) 3% B Ok 3 0 R B (P <C0. 05),
PAFP Fl PDOP Jy 2013 4EF1 2015 4F i 2 &5 F 2019
£5 AEAMSAEBRBEEWENELG (%)

£ 2021 4F (P <<0.05),2013 4F . & & T 2015 4F
(P<C0.05); 1 MADP W38k 2013 4 W & & T
2021 4£ (P <<0. 05), H A 4 4F 0y 8] 2 22 3 K W 3%
(P>>0.05), 3 bk s i AR A 4 4 43 IC bb ) 6 4 1
Bl K 3 AT 5 09 3G i B, PAFP S 2013 4R il
2015 4F g F 5 T 2021 4E (P <<0. 05) , MADP 4 %4
By la] #2253 & 3 (P <<0. 05), PDOP Ny 2015 4F & &
T 2013 4E 2019 4E A1 2021 4E (P <<0. 05),2013 4F
12019 4E § 3 T 2021 4 (P <<0.05),{H 2013 4
552019 4F [ 22 %A B3 (P>0. 05)

Table 5 Biomass allocation ratios of different organs in different stands (%)

A2 A BT A it AR
Stand type Year Trunk Branch Leaf Tree root
PAFP 2013 69.98+0. 16 5.42+0. 34" 4.93+0.15% 19.67 £ 0. 02"
2015 69.54 0. 16b*" 6.30+0.31% 4.55+0, 14" 19. 62 * 0. 02"
2019 69. 01+ 0. 32°¢ 7.28+0.53" 4.19+0. 14" 19. 53+ 0. 06*C
2021 68.56 % 0. 48 8.05+0. 73" 3.94+0.15* 19.44 +£0.11°
MADP 2013 67.05+ 0, 42% 6.50 £ 0. 30" 7.05+0, 39" 19.40 % 0. 04
2015 65.51+0,29%" 8.59 +0.16" 6.64+0. 19" 19.26 0. 03"
2019 62.47+0.19" 12.18+0. 17 6.51+0.29*" 18.83+0. 02"
2021 60.59 + 0. 85 14.85+0. 67 6.11+0.39% 18.46+0. 12
PDOP 2013 48.26 0. 74** 14. 20+ 0. 66°° 19.83+1. 48 17.72+0. 08"
2015 50,64 0, 27" 16.42+0. 28" 14.99 £ 0. 57" 17.94 +0. 02"
2019 52.92+0. 07 20.23+0.17 9.17 0. 22 17.68 0. 02"
2021 53.24 0,02 21.37+0.14% 7.91+0.10% 17.48+0. 04*A

TE ARG 78 R R — BR 43 6] — 4 43 A [ 4R B2 1] 22 5 38 (P <<0. 05) s AN [F) K5 7 B 3R 7] — 2 43 [ — 48 B AN R A4y ) 22 5 8.3 (P <20, 05)

Note: Different lowercase letters indicate significant differences in the same organ of the same stand in different years (P<Z0. 05) ;different upper-

case letters indicate significant differences in the same organ between different stands in the same year (P<C0. 05)
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MADP & %5 F PAFP (P <<0.05), 3 Fi#ks# T

i & 2 BT %0, 7E 2013 — 2015 4F . 2015 — 2019 4F

F1 2019 — 2021 4, PAFP & #4633 42 77 7 40 91
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Biomass, Productivity and Their Dynamic Changes of Different
Restoration Stands in Karst Rocky Desertification

ZHOU Xiaoguo' , SUN Dongjing' s WEN Yuanguang'?, WANG Lei*, MING Angang’,
JIA Hongyan®’,ZHU Hongguang®,ZHAQO Yanyan', HUANG Yongjie', LIANG Jia'

(1. Institute of Eco-Environmental Research, Guangxi Academy of Sciences,Nanning, Guangxi,530007,China;2. Guangxi Key La-
boratory of Forest Ecology and Conservation, Forestry College, Guangxi University, Nanning, Guangxi, 530004 , China; 3. Experi-

mental Center of Tropical Forestry,Chinese Academy of Forestry,Pingxiang,Guangxi, 532600, China)

Abstract:In order to clarify the characteristics of biomass and productivity and their dynamic change rules of
different restoration stands in Karst rocky desertification, pure Acrocarpus fraxinifolius platation (PAFP),
pure Dalbergia odorifera plantaion (PDOP) and mixed A. fraxinifolius X D. odori fera plantation (MADP)
constructed in 2011 were selected as research objects. The fixed monitoring plots were set up to study the
characteristics of biomass, periodic average net productivity and their dynamic changes of three kinds of resto-
ration stands based on the four stand biomass measurements in 2013, 2015, 2019 and 2021. The results
showed that the biomass of the three restoration stands had increased significantly with age. The biomass of
organs in different stands and tree species changed similarly. However, the biomass variation of different or-
gans was different, From 2013 to 2021, the periodic annual average net productivity was the highest (8. 68 t/
hm®) in PDOP,the lowest (2. 36 t/hm”) in PAFP and MADP (5. 09 t/hm*) was between the two. In 2015 —
2019,2019 — 2021 and 2013 — 2021, there were significant differences in the periodic average net productivity
of the three restoration stands. PDOP was significantly higher than MADP and PAFP,and MADP was signif-
icantly higher than PAFP. Our studies found that the net productivity of the restored Karst forest after 10
years restoration using legume nitrogen fixing tree species reached or even exceeded the net productivity of
the Karst climax and sub-climax forests. The average net productivity of PAFP,MADP and PDOP in 2019 -
2021 increased by 53.65%,113.32% and 38. 36% respectively compared with 2015 — 2019, which indicated
that the rapid restoration and improvement of ecosystem productivity in Karst rocky desertification were real-
ized. The annual average net productivity of leaves in PAFP stands was very low,only 0. 08 t/hm”,accounting
for 12.90% of PDOP (0.62 t/hm*) and 26. 67 % of MADP (0. 30 t/hm*),which was an important reason
for the gradual decline of PAFP over time.

Key words: rocky desertification; pure plantation; mixed plantation; biomass; periodic mean net productivity;

dynamic change
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