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Influence of stand densities on the biomass and
seed yield of Jatropha curcas plantations

MO Lifen'?, TANG Jiarwei', DAO Xiangsheng', TANG Shouxian', WANG Tao'
(1 Xishuangbanna Tropical Botanical Garden, Chinese A cademy of Science, M engla 666303, Y unan, China;
2 Graduate School of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to study the effects of planting densities on the biomass and seed yield of J. curcas
L. plantations, six stands of different densities were chosen. Regression models relating tree biomass to Dgp ( bas
al diameter) and H (tree height) were built based on 14 sample trees data of J. curcas L. and a powerlaw allo-
metric relationship W= a(BD2H)" was used to estimate the tree biomass and its allocation The results show
that total biomass for six stands from low to high density were 18 333, 22 391, 35 887, 36 233, 29 604 and
34 458 t* hm~?2, respectively Living biom ass occupied a proportion 0of 92 91% ~ 97. 60% of the total biom ass,
while litterfall accounted for the rest (2 40% ~ 7 09%). Among the organs, branches accounted for the largest
proportion of total biomass, followed by stems, fruits were the least The allocation of biomass for different o
gans was ranked in the decreasing order: W unt> Waem> Wio> Wiea> Wi The seed yield of six different
stands were 1. 246, 2 002, 1. 449, 1 153, 0 711 and 0 647t * hm~ 2, respectively Leaf area index (I 14) of six
stands were 1 14, 1 15, 241, 2 32, 1.21 and L 39, respectively, which was positively related with
aboveground biomass The seed yield of J. curcas in this study was higher than that in Orissa (India). We sug
gest that stand density of 1600 trees® hm~? was feasible planting density for J. curcas to get higher seed yield

Key words: Jatropha curcas L. ; biomass; seed yield; biomass allocation; regression model
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Table 1 Regression models for biomass of Jatropha curcas L. plantation
(r)
(3 8cem < Dg< 17 Ocm;
W,= 0 013 5(BD2H )0 839 9 0 8942 *-
Lém< H< 38mN=14)

Wy= Q 006 5(BD*H )0 992 6 0 796 4"

W= 0 000 5(BD2H )0 986 1 0 680 9" *

W,= 0 0164(BD2H )0 754 4 0 862 6**

W,= 0.034 9(BD2H )0 873 8 0911 0°*

“oHk p < QO0LF
32
2 2 6 2
R 6 R 1 3558 3685 3940 38.93 38 .03 37 01,
, 6 31. 44 30 87 32 33 3301 32 72 33. 72%,
( 2) 6 s 23. 18 1993 21. 07 22. 00 23 92
15 665 % 24 60%,

1. 025 13 002 £0 820 13 498 £0 381 10 505 £

1

0 507 5 66910. 461 3 363 £0. 183 kg*

2

I , IV V VI
.20 1. 16 149 276 4. 66
I )
4 925 £0 321 5574 0. 403
0 41310 030 3. 631 £0 225 kg = ', VI

I 2303 2233 2235

B

22 7%,

v >W >W >W

?

6 1122 1 251
0 580 0 346 0. 142 0 065 kg* ~'( 2)
, (1600 *hm?)
(1111« hm %) ; ,
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Table 2 The biomass (kg* individual- ') and its allocation of Jatropha curcas L. individuals
(mean T SE) in Xishuangbanna
| 4 925£0 321 5 57410 403 0 413£0 030 3 631%0 225 1122 15 66511 025
(31 44)° (35.58) (2 64) (23 19 (7. 16) (100)
. 4 014%0 254 4 7910 341 0 354%0 025 2 592%0 176 1 251 13 002t0 820
(30 87) (36. 85) (2 73) (19 93 (9 62) (100)
. 4 36410 120 5 318%0 160 0 39310 012 2 844£0 083 0 580 13 498+0 381
(32 33) (39. 40) (2 91) (21 07) (4 29) (100)
v 3 4560 160 4 0900 197 0 3030 015 2 311%0 115 0 346 10 505+0 507
(32 89) (38.93) (2 88) (22 00) (3 29) (100)
v 1 855%0 135 2 15610 228 0 160£0 017 1 356t0 080 0 142 5 66910 461
(32 72) (38. 03) (2 82) (23 92 (2 51) (100)
Vi 1 134%0 057 1 24510 072 0 092%0 005 0 82710 040 0 065 3 363%0 183
(33 72) (37.01) (2 75) (24 60) (1 92) (100)
33 ' ’
, ( )
6 6
3 IV, 35 105 , IT 2002t
t* hm ?, m Vi, 33. 745 hm ™2, IHI IV V VI 161 1. 38
33631t hm_z, 1, 17. 403 .74 2 81 309 VI
t* hm? Q 647 t* hm *
3
Table 3 The biomass(t* hm’) and its allocation of Jatropha curcas 1. plantations in Xishuangbanna
I 5 471 6 192 0 459 4 034 1 246 17. 403
11 6 423 7 666 0 567 4 147 2 002 20 803
1 10 909 13 295 0 983 7109 1 449 33 745
v 11 517 13 632 1 009 7703 1 153 35 105
A 9 275 10 781 a 798 6 779 0 711 28 344
VI 11 340 12 446 0 924 8 274 0 647 33 631
34
6 0. 929 31. 66 73 55 48. 13 64. 18
1. 588 2 142 1. 346 1. 260 Q 828 t * hm‘z( 79. 95 83. 00% , ;
4, ;
6 , IHEIV s Iv

Vi
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Table 4 Biomass of litterfall in Jatropha curcas L. plantations in Xishuangbanna t * hm-?
I 0 000 0 294 0 606 0 000 0 030 0 929
(0 00)- (31 66) (65 20) (0 00) (3 19) (100)
" 0 254 1 169 0111 0 000 0 052 1 588
(16 00) (73 55) (7. 01 (0 00) (3 30) (100)
Q0 749 1 030 0 182 0 075 0 107 2 142
i (34 98) (48 13) (8 50) (3 48) (5 00) ( 100)
v 0 293 Q0 863 0 108 0 002 0 079 . 346
(21 80) (64 18) (8 04) (0 18) (5 84) (100)
v Q0 050 1 007 Q0 055 Q0 027 0 121 1 260
(3 95) (79 95) (4 37) (2 12) (2 62) (100)
0 027 0 689 0 035 0 024 0 053 0 828
v (3 31) (83 00) (4 19) (2 93) (6 35) (100)
370 426 2 40%
35
6 )
33 78 35 37 39.12 38 31 36.59 36 19%,
, , 29. 84 28. 67 30 40 31. 68 31. 35 32.91%,
6 , )
, 18 333 22 391 35. 887 10 5%,
36 360 29 604 34. 458 t * hm™ ( 5), ,

2 2

94.93 9291 94 03 96 30 95. 74 :
97. 60%, 507 709 597 W >Ww>W>W>W

5
Table 5 Total biomass of Jatropha curcas L. plantations in Xishuangbanna t* hm™?

I B 5 471 6 192 Q 459 4 034 1 246 a 17 403
o (31 44 (35 58) (2 64) (23 18) (7 16) (100)
. _ B 0 294 _ 0 606 b 0 929
(31 66) (65 20) ( 100)
5 471 6 192 Q0 753 4 34 1 852 18 333
(29 84) (33 78) (4 11) (22 00) (10 01) (100)
I B 6 423 7. 666 Q0 567 4 147 2 002 a 20 803
LB (30 87) (36 85) (2 73) (19 93) (2 62) (100)
. B 0 254 1 169 _ a111b 1. 588 *
(16 00) (73 55) (7 01) (100)
6 423 7. 920 1 736 4 147 2 113 22 391
(28 67) (35 37) (7. 77) (18 54) (9 42) ( 100)
10 909 13 295 0 983 7. 109 1 449 a 33 745

111 Big

(32 33 (39 40) (2 91) (21 07) (4 29) (100)
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5
The continued table 5
; B 0 749 1 030 B 0 182b 2 142 %
: (34 98) (48 13) (8 50) (100)
10 909 14 044 2 013 7 109 1 631 35 887
(30 40) (39 12) (5 60) (19 81) (4 54) (100)
v By 11 517 13 632(38 93) 1 009 7 703 1153 a 35 015
(32 89) (2 88) (22 00) (3 29) (100)
B 0 293 0 863 B 0 108 b 1. 346
L (21 80) (64 18) (8 04) (100)
11 517 13 925 1 872 7 703 1 261 36 360
(31 68) (38 31) (5 14) (21 19) (3 47) (100)
9 275 10 781 0 798 6 779 0711 a 28 344
v B (32 72 (38 03) (2 82) (23 92) (2 51) ( 100)
B 0 050 1 007 B 0 055b 1. 260
L (3 95) (79 95) (4 37) (100)
9 275 10 831 1 806 6 779 0 766 29 604
(31 39 (36 59) (6 11) (22 91) (2 60) (100)
Vi » 11 340 12 446 0 924 8 274 0 647 a 33 631
LB (33 72 (37. 01) (2 75) (24 60) (1 92) ( 100)
. _ 0 027 0 689 _ 0 035h 0. 828 *
(3 31) (83 00) (4 19) (100)
11 340 12 473 1 613 8 274 0 682 34 458
(32 91) (36 19) (4 67) (24 00) (1 97) (100)
sa b ;Big ,L
36 I ’
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6 )
1. 14 ,
115241232121 139, 122l ,
6 )
1 2
Spearman 2 Lia 1231 ,6
(p < 0.03), (
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