Tropical forests KAMPUCHEA 187

Hozumi, K., Yoda, K., Kokawa, S. and Kira, T. (1969). Production ecology of
tropical rainforests in southwestern Cambodia. I Plant biomass. Nature and Life
in S.E. Asia 6, 1-51. \

"gozumi, K., Yoda, K. and Kira, T. (1969). Production ecology of tropical rain-
" gorests in southwestern Cambodia. II Photosynthetic production in an evergreen
seasonal forest. Nature and Life in S.E. Asia 6, 57-81.

| ————

©10°56'N 103°24'E  ca.t00 m Kampuchea, Koh Kong province, Chéks.

“Deep reddish Dipterocarpus'spp. (352)a, Anigoptera sp.,
{Zgggl sandy Myristica sp., Beilschmiedia sp. et al.

Evergreen seasonal tropical forest.

Age (years)

Trees/ha

Tree height (m) (20, 40*45)b (20, 40—45)b
Basal area (m?/ha) 31-34 31-34
Leaf area index 5.8 + 1.Gc 5.8 + 1.63

Stem volume (m?/ha)

Stem wood }225.4 P 4L }197.1 + 4.F
o Stem bark’
%;«? Branches 107.5 + 0.6 88.1 + 0.6°
'0:4-’: Fruits etc.
E Foliage 6.5 + 0.8 6.4 + 0.8
Root estimate 69.2 + 0.9° 49.9 + 0.

CAl (w®/ha/yr)
Stem wood
Stem bark
Branches

- Fruits etc.

Foliage

Net productiom
{t/ha/yr)

Root estimate _

One hundred and thirty trees were sampled and 8 root systems were excavated. Stand
values for the above two 0.25 ha plots were derived from regressions on D and D?H.
a. Percentage of the total basal area.

b. Middle and upper storeys.
¢. Understorey shrubs less than 4.5 cm D.



188 KAMPUCHEA Tropical forests

Hozumi, K., Yoda, K., Kokawa, S. and Kira, T. (1969). Production ecology of
tropical rainforests in southwestern Cambodia. I Plant biomass. Nature and Life
in S.E. Asia 6, 1-51.

10°56'N 103°24'E 50 m Kampuchea, Koh Kong province, Chéks.

Dacrydium sp.,
Melaleuca leucadendron . .
Pristania sp et al.

Swamp. Deep sand with Heath, evergreen forest.

red-brown pan at 1 m depth. Light reddish yellow sand.
Age (years)
Trees/ha
Tree height (m) 10 (3-10, 20)¢
Basal area (m?/ha) 0.4 23.9
Leaf area index 0.4 5.5
Stem volume (m?®/ha)
Stem wood .
- } 7.4 }106.3
@ Stem bark
E E Branches 3.9 34.0
23 .
%Qj Fruits etc.
&  Foliage 0.8 6.8
Root estimate 2.6 18.0

CAI (m®/ha/yr)
Stem wood
Stem bark
Branches
Fruits etc.

Foliage

Net production
(t/ha/yr)

Root estimate

Several trees of M. leucadendron, Dacrydium sp. and Tristanig sp. were sampled.
Stand values for the above two 0.1 ha plots were derived from regressions on D2H.
Values given in the right column refer to trees at least 4.5 cm D.

@. Middle and upper storeys. '
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M.J.S. and Cannell, M.G.R. (1981). Dry matter production and partition

‘Magamb©> ) ,
ation to yvield of tea. Expl Agrie. 17, 33-38.

in rel

e

0°22'8 35°21'E 2178 m  Kenya, Kericho.

Camellia sinensis (tea)

" plantatlomi. .
L et Coppiced 2t aae § et prunes
Plucked Unplucked
age (years) 7-8 7-8
Trees/ha 10766 10766
Tree height (m) ca.1.0 ca. 1.5

Basal area (m?/ha)
Leaf area index 5-6 56

Stem volume (m?/ha)

Stem wood

" Stem bark 19.5 25.6

o

E e Branches

,.Q\ R -

hjj Fruits etc.

& TFoliage 9.0 12.2
Root estimate 17.9 19.3

CAI (m?/hal/yr)

o Stem wood
& Stem bark 7.4 13.4
T H
_gif Branches
©
%dﬁ Fruits etc.
o)
2~ Foliage 2.5 + 1.4% + 1.4P 4.9 + 2,32
=

Root estimate 5.2 5.7

Three bushes were sampled within a closed stand on each of 5 occasions during one
year, and stand values were obtained by multiplying mean tree values by the numbers
of bushes per hectare. Biomass values given above were those estimated at the last
sampling.

a. Leaf litterfall.

b. Leaves removed as pluckings.




190 MATLAYSIA - - Elaets

Ng, S.K., Thamboo, S. and de Souza, P. (1968). Nutrient contents of oil palms in
Malaya. II Nutrients in vegetative tissues. Malay. agric. J. 46, 332-390.

ca.3°20'N 101°20'E 10-50 m  Malaysia, Selangor, Bantung.

Plantations.
Marine clay, with
fine sandy loams.

Elaeis guineensis (oil palm)

High-yielding fertilized stands.

Age (years) 3.3 4.3 5.3 63 Tasis 8.6
Trees/ha 148 148 148 148 148 148
Tree height (m) 1.3 1.4 2.0 2.3 2.6 3.0

Basal area (m?/ha)
Leaf area index

Stem volume (m®/ha)

Stem wood
em woo } 8.5 } 13.7 } 17.9 } 21.3 }31.5 } 32.8

% Stem bark
EE Branches
2s a a a a a a
ig Fruits etc. i7.5 22.6 22.3 #5.,7 32.9 33.6
A Foliage

Root estimate 10.3

CAI (m®/ha/yr)

- Stem wood
o

-~ __ Stem bark
+J

)

_g 2 Branches
o © s

¥ Fruits -etc.
o .

2~ Foliage

]

=

Root estimate

One or two palms of average size were sampled from each stand and parts of the root

systems of 4 palms were excavated. Stand values were obtained by multiplying mean

palm values by the numbers of palms per hectare. Nutrient contents were determined.

a. Including pinnae, raches, unexpanded leaves and 6.0 t/ha of fruits at age 3.3
increasing to 14.0 t/ha at age 8.6.
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Continued from p.190.

Same as p.190.

e

Age (years) 9.6 10.6 1.4 13.2 14.4 15.3
Trees/ha 148 148 148 148 148 148
Tree height (m) 3.5 4.0 4.8 6.0 7.1 8.0
Basal area (m?/ha)
Leaf area index
Stem volume (m?/ha)
Stem wood '
43,2 48.5 55.6 75.9 67.8 96.3

b Stem bark

D -

E @ Branches

52 - |

28 Fruits etc. 37.2% 32.7% 37.2% 39.2% 32.3% 36.3%
a Foliage

Root estimate 16.3

CAI {(m®/ha/yr)

“ Stem wood

S

[ Stem bark 12.9 to 17.07

3 > Branches [ c

%‘; + 14.3

af% Fruits etc.

ﬁ‘“ Foliage

=

Root estimate 3.5~4.5

One or two palms of average size were gampled from each stand and parts of the root
systems of 3 palms were excavated. Stand values were obtained by multiplying mean
palm values by the numbers of palms per hectare. Nutrient contents were determined.
@. Including pinnae, raches, unexpanded leaves and about 14.0 t/ha of fruits.

b. Mean annual increment of vegetative parts, jncluding litterfall, between ages

8 and 15.
e. Fruit production, assuming a yield of 25 t/ha/yr fresh weight.



192 MALAYSIA

Hevea

Shorroqks, V:M. (1965). Mineral nutrition, growth and nutrient cycle of Hevea
braziliensis. 1 Growth and nutrient cycle. J. Rubb. Fes. Inst. Malaysia 19,

32-47.

ca.3°10'N 101°40'E  50-200 m Malaysia, near Kuala Lumpur.
Plantations. Hevea braziliensis
Fertile 'Malacca'
series soils. Grafted clomes RRIM 501 and Tjir 1.
Stands were tapped after age 6.
Age (years) 1 2 3 4 5 6
Trees/ha 445 445 445 408 371 346
Tree height (m) 4.6 7 50 7.3 1341
Basal area (m?/ha) 0.5 1.9 2.9 5 a2 6.9 7.5
Leaf area index 0.1 il 2.6 3.4 4.1 6.3
Stem volume (m?/ha)
Stem wood
» 0.5 3 1 5.6 13.6 12.8 18.8
g Stem bark
E ~~
S g Branches 0.2 2.6 Bl 23.1 31.9 79.1
s
© 2 Fruits etc.
B ;
a Foliage 0.1 @9 2.3 3.3 38 4.7
Root estimate 0.4 1.8 4.0 7.5 8.7 129
CAI (m?®/ha/yr)
Stem wood
Stem bark
Branches 6.3 r 8.4 ca.22.0a

Fruits etc.

Foliage

Net production
(t/ha/yr)

Root estimate

One to four trees of average size were sampled in each stand and their roots were

excavated (except for the stand aged 8

Stand biomass values were obtained by

multiplying mean tree values by the numbers of trees per hectare. Basal areas given
above were derived from mean girths and numbers of trees per hectare. The high
branch/stem biomass ratios may be attributed to tapping and the wide spacings.
Nutrient contents were determined.

2

Production value estimated from graphs of cumulative biomass with age, assuming
no branch litterfall and a leaf longevity of only ome year; also assuming that

trees that were culled were of average size, and (om p.193) that 8300 fruits/ha
were produced per year after age 6.



Hevea

Continued from p.192.

MALAYSIA

Same as p.192.

Age (years)
Trees/ha

Tree height (m)
Basal area (m?/ha)
Leaf area index

Stem volume {m?/ha)

Stem wood
Stem bark
Branches

Fruits etc.

Dry biomass
(t/ha)

Toliage

Root estimate

cal (m?/ha/yr)
Stem wood
Stem bark
Branches

Fruits etc.

(t /ha/yT)

Foliage

Net production

Root estimate

8 10 11
321 296 296
18.9 20.1

11.5 17.4 14.6
5.3 14.0 9.9

}16.3 }30.2 } 28.4
54.3 219.6 169.9
3.9 11.0 7.8
16.2 43.0 36.4
a a
b ¢a.35.0 Lca.37.0

24

247
23.2
20.5

161.7

40.

L]

a
> ca.19.0

33
267
24 .1
29.2

391.8

84.9

See p.192.



194 MALAYSIA Hevea

Templeton, J.K. (1968). Growth studies in Hevea braziliensis. I Growth analysis up
to seven years after budgrafting. J. Rubb. Res. Inst. Malaysia 20, 136-146.

ca.3°10'N 101°40'E  50-200 m Malaysia, near Kuala Lumpur.

Plantations.
Deep sandy
clay loam

Hevea braziliensis

Grafted clones RRIM 501 and RRIM 513.

Age (years) 1.25 2.25 3.25 £.25 5.25 6.25
Trees/ha 445 445 445 445 445 445
Tree height (m) 0.3 1.4 3.9 5.2 5.8 5.8

Basal area (m?/ha)
Leaf area index

Stem volume (m?/ha)

Stem wood
§ Stem bark
EE Branches '
:g~\ r 2 r 9 ¢ 34 > 63 v 95 ¢ 125
2 Fruits etc.
o
a Foliage
Root estimate
CAI (m®/ha/yr)
Stem wood
Stem bark
Branches
7% > 2594 299 - 554 F 309

Fruits etc.

.Foliage

Net production
(t/ha/yr)

Root estimate

Nine or ten trees were sampled 9, 15, 21, 27, 39, 55, 63 and 81 months after

grafting, and roots of half of the sample trees were excavated. Stand biomass values

were derived from regressions on tree girths. About 207 of the total biomass con-

sisted of roots. Values for ages 4.25 and 6.25 were interpolated from the author's

Figure 8 (correcting an error on the ordinate axis).

a. Increments between ages 1.25 and 2.25, 2.25 and 3.25, 3.25 and 4.25, 4.25 and
5.25, and 5.25 and 6.25 years in columns left to right; the author estimated peak
production to be about 35.5 t/ha/yr at about age 4.5.



Bullo ck,
ed.) p-
Melbourne.

Tropical forest

MALAYSIA

195

J.A. (1981). In: "Dynamic Properties of Forest Ecosystems” (D.E. Reichle,
606. Cambridge University Press, Cambridge, London, New York and

—

5e59'N 102°18'E

gsandy clay

loam,
pH 4.3-4.8

Shorea spp., Dipterocarpus Spp.,

Koompassia spp. et a

Tropical rainforest

[

100 m Malaysia, Negiri Sembilan, Pasoh Forest Reserve.

Age (years)
Trees/ha _
Tree height (m)
Bagal area (m?/ha}
Leaf area index

Stem volume {(m3/ha)

Stem wood
Stem bark

Branches

(t/ha)

Fruits etc.

Dry biomass

Foliage

Root estimate

cal (m?/ha/fyr)
Stem wood
Stem bark
Branches
Fruits etc.

Foliage

Net production
(t/ha/yr)

Root estimate

Mature .
35-40

27.3
8 to 10

}287.1 + 10.4%

59.4 + 2.0%
4.8 + 1.19
29.6

}-1.59 + 5.97b

-0.29 + 3.10b

0.47b
b
- =0.04 + 7,49

+0.27°

There was also 13.9 t/ha of standing dead wood.
@. Understorey vegetation.

b. Litterfall.
¢. Consumption.

(See also p.196.)



196 MALAYSIA

Tropical forest

RKato, R., Tadaki, Y. and Ogawa, H. (1978). Plant biomass and growth increment
studies in Pasoh Forest. Mzalay Nat. J. 30, 211-224,
Kira, T. (1978). Primary productivity of Pasoh Forest - a synthesis. Malay Nat. o

30, 291-297.

Kira, T. (1978). Community architecture and organic matter dynamics in tropical
lowland rainforests of southeastern Asia with special reference to Pasch Forest
west Malaysia. In: "Tropical Trees as Living Systems" (P.B. Tomlinson and
M.H. Zimmermann, eds) pp. 561-590. Cambridge University Press, Cambridge, Londo

2°59'N  102°18'E

‘Sandy clay
loam,
pH 4.3-4.8

Malaysia, Negiri Sembilan, Pasch Forest Reserve.

Tropical rainforest.

Shorea spp., Dipterocarpus spp., Koompassia spp. et al.

Age (years)
Trees/ha

Tree height (m)
Basal area (m?/ha)
Leaf area index

Stem volume {(m?/ha)

Stem wood
Stem bark
Branches

Fruits etc.

Dry biomass
(t/ha)

Foliage

Root estimate

CAI (m®/ha/yr)

o Stem wood
=)

'~ _ Stem bark
8

2]

S .2 Branches
B

o .

o & Fruits etc.
n‘u

5‘“ Foliage

=

Root estimate

Mature Mature
35-40 35-40
6.2+ 1.0% 7.1+0.99

}522.2 }367.5
125.4 90.1
7.8+1.2% 8.0+0.2%

'}5.1+3.7b+0.7d

1.2+2.7%+1.29

7.8%+0.19

4.4

Mature
35=-40

6.87

}346.0

77.9

7.77

}4.24-+3.30b-F0.37d

0.98+2.43°% + 1.04%

1.36%
7.03% +0.31
5:000 +0.537

d

Seventy-three trees were sampled in 1971 and 83 trees were sampled in 1973. Stand
biomass values were estimated from regressions on D, H and D?H for trees at least
4.5 cm D in a 0.1 ha plot containing big trees (left column), a randomly chosen
0.20 ha plot {(centre column) and all trees in a 0.8 ha area {right column).

a. Ground vegetation.
b. 'Big wood' litterfall.

¢, Litterfall.
d. Decay loss.

e. Miscellaneous litterfall.
f. One quarter of the fine root biomass,
g. Estimated increment of thick roots.
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(1968) . A preliminary survey of the forest vegetation of eastern Nepal.
111 Plant piomass in the sample plots chosen from different vegetation zomes.
J. Coll. Arte Sei. Chiba Univ. 5, 277-302.

voda, K- (1967). A preliminary survey of the forest vegetation of eastern Nepal.

11 General description, structure and floristic composition of the sample plots
chosen from different vegetation zomes. J. Coll. Arts Sei. Chiba Univ. 5, 99-140.

Yoda, K.

53?EEZZETN 86°20' to 84°40'E  (alt. given below)  Nepal, 100 km E of Kathmandu.

Quercus sp.?, Quercus glauca, ' a
Quercus lamellosa and Quercus glauca (27%)
. a Cinnamonum Sp. (22%;
Quercus spicata (21%) Buddleia sp. (13%)
Machilus edulis (177) gt aﬁ- °
Cinnamomum sp- (17Z2)" et al. '
_ 2270 m 2390 m
) Age (years)
Trees/ha 745 : 600
Tree height (m) 16.6 22.9
8asal area (m?/ha) 63.3 65.8
teaf area index 4.5 6.3
gtem volume {(m?®/ha)
s d '
tem wWOO } 319 } 338
o Stem bark
Lol
E w Branches 130 131
SL
ig Fruits etec.
A Foliage 5.8 8.1
Root estimate 91b 96b

 caL (w?/ha/yT)
Stem wood
Stem bark
Branches
Fruits etc.

Foliage

Net production
{(t/ha/yr)

Root estimate

Up to 16 trees were sampled per plot. Stand values for the above 0.20 and 0.08 ha
plots (left and right columns, respectively) were derived from regressions on D and
H. Only trees over 5 cm D were included.

@. Percentage of the total basal area (21% in the left columm refers to all

Quercus species).
b. Assumed to be 207 of the above-ground biomass value.



198 NEPAL Rhododendron / Juniperus

Same as.p.197.

27°30-45'N  86°20' to 84°40'E  (alt. given below) Nepal, 100 km E of Kathmandu.

Rhododendron o Juniperus RA. anthopodo
lanatum (53%) squamata (877) H%odb&endronpsgtgsum
Juniperus Rhododendron b Rhododendronbnzuale
wallichiana? (472)% anthopogon (13%) ' (947)
3830 m 3870 m 4050 m
Age (years) .
Trees/ha 3320 201600 1350000
Tree height {(m) 8.3 1.2 1.2
Basal area (m? /ha) 39.2
Leaf area index
Stem volume (m®/ha)
Stem wood )
" 67 1.1 65
m Stem bark ‘
% E Branches 27 2.2
t:z; Fruits etc.
A  Foliage 10.4 4.7 103.5
Root estimate 23° 6.7° 242°

CAI (m®/ha/yr)
Stem wood
Stem bark
Branches
Fruits etc.

Foliage

Net production
(t/hafyx)

Reoot estimate

Up to 16 trees were sampled per plot. Stand values for the above 256, 25 and 10 m?
plots (in columns left to right) were derived from regressions on D and H.

a. Percentage of the total basal area.

b. Percentage of the total biomass; 94% in the right column refers to all

Rhododendron species.
¢. Assuming top/root biomass ratios to be 5 for broadleaved trees and 4 for conifer



Abies . NEPAL 199

Same as p.197.

27°30-45"N 86°20' to 84°40'E  (alt. given below) Nepal, 100 km E of Kathmandu.
Abies spectabilis, with understorey of Rhododendron spp. et al.

197% Tsuga

dumos
o8 e wen?  wen?  Goom®  gam?®

2920 m 3120 m 3280 m 3420 m 3530 m 3680 m

b

R

Age (years)

Trees/ha 913 563 713 488 275 1450
Tree height (m) 23.6 23.1 22,1 ca.20 21.9 11.6
Basal area (m?/ha) 72.5 73.3. 59.6 59.6 49.9 44.6
Leaf area index
Stem volume (m?/ha)
Stem wood
346 339 271 289 231 127
o Stem bark
o — :
5 s Branches 51 41 40 36 28 22
35 Fruits etc
= ' '
5 Toliage 20.2 20.1 17.5 14.2 10.7 9.4
Root estimate 102° 100° 80 85° 67° 3g°

CAI (w?/ha/yr)
Stem wood
Stem bark
Branches

Fruits etc.

(t/ha/yr)

Foliage

Net production

Root estimate

Up to 16 trees were sampled per plot. Stand values for the above 0.23, 0.16, 0.16,
0.80, 0.16 and 0.08 ha plots (in columms left to right) were derived from regres-
sions on D and H. Only trees over 5 cm D were included.

a. Percentage of the total basal area; ?. dumpsa syn. brunoniand.

b. Percentage of the total basal area accounted for by 4. spectabilis.

¢. Assuming top/root biomass ratios to be 5 for broadleaved trees and 4 for 4.

spectabilis.



200 NEPAL Tsuga et al.

Same as p.197.

27°30-45'N  86°20'" to 84°49'E (alt. given below)

Tsuga dumosa (56%)%

Quercus semicarpifolia (39%)%

Rhododendron spp. (22)% et al.

Nepal, 100 km E of Kathmandu.

T. dumosa (97%)%
Rhododendron spp. (2%)°

2720 m 2760 m
Age (years)
Trees/ha 220 280
Tree height (m) 371 30.6
Basal area (m?/ha) 675 75.6

Leaf area index

Stem volume (m?/ha)

Stem wood

) . } 461

@ Stem bark

g E Branches S0

=

T~

¥ Frults ete.

&

a Foliage 5.5
Root estimate 125b

CAI (m3/ha/yr)

» Stem wood
15)
-~ _ Stem bark
i)

o
3]
> > Branches
3= ;
£ Fruits etc.
o .
3‘“ Foliage
=

Root estimate

} 429

70

1277

Up to 16 trees were sampled per plot. Stand values for the above 0.20 and 0.25 ha
plots (left and right columms, respectively) were derived from regressions on D and

H. Only trees over 5 cm D were included.

a. Percentage of the total basal area; Tsuga dumosa syn. brunoniana.
b. Assuming top/root biomass ratios to be 5 for broadleaved trees and &4 for

T. dumosa.



Quercus et al. NETHERLANDS 201

7. van der (1974). "Project Meerdink: Production and Decomposition of
Matrer in an Oak Woodland." Final report 1966-71 of the Netherlands
to the IBP. North Holland Publication Co., Amsterdam.

Drlft, |
‘Organlc =«
contributlon
‘van der (1981). In: "Dynamic Properties of Forest Ecosystems"

Drifts J. . ' . .
ed.) p.607. Cambridge University Press, Cambridge, London.

. (D.E. Reichle,

FEE— .
51°55'N 6°42'E 45 m Netherlands, Meerdink.

Humus infiltrated Quercus petraea with Fagus sylvatica and

ﬁaﬂds g:iiiﬁ;?gloam an understorey of Sorbus aucuparia and Frangula alnus
eavy ’

Age (years) 140
Trees/ha 300
Tree height (m) 27.2
Basal area (m?/ha) : 33.8
- Leaf area index ' 5.2
Stem volume (m®/ha)
Stem wood a
236.5 + 7.8
4 Stem bark
‘Ue"‘\ (4 .
Ew Branches 28.5 + 0.9
-
© & Fruits ete. 0.8
& a
a Foliage 3.3 + 0.3
Root estimate 41.8
CAl (m®/halyr)
Stem wood i
g }3.50b + 0.55% +0.08° d
-+ __ Stem bark + 0.70
o x a e
%.E' Branches 0.80 + 0.15° + 1.07
]
5E Fruits ete. 0.79° + 0.70°
4
u Foliage 3.67° + 0.71°
= Root estimate ' 2.20f
Many trees were sampled and stand biomass values were derived from regressions on
D and H.
a. Understorey shrubs.
b. Including boughs over 7 cm diameter.
e. Litterfall (0.79 t/ha/yr was acoxn production).
d. Woody increment of F. sylvatica.
e, Foliage consumption and pre-fall losses. ‘
f. Assumed to be 207 of the above-ground increment value.
1



202 NETHERLANDS Pinus

Minderman, G. (1967). The production of organic matter and the utilization of
solar energy by a forest plantation of Pinus nigra var. austriaca. Pedobiologia

7, 11-22.

52°34'N 4°39'E. 4 m Netherlands, North Heolland, Bakkum.

Flankatian. Pinus nigra va strigeq syn. var. nigra

Dune sand. inus nigra var. aQu yn. - gra.
Thinned at ages 13, 18 and 21.

Age (years) 22

Trees /ha 4800

Tree height (m)
Basal area (m?/ha)

Leaf area index

Stem volume (m?/ha) 163a
Stem wood
m 45:5
% Stem bark
E E Branches T o
S :
Y Fruits etc.
)
o Foliage 9.4
Root estimate 16.4
CAI (m®/ha/yx)
Stem wood
g 4.1
= _ Stem bark
IS b
5 2> Branches 2.0
2 o
S £ Fruits etec.
TS 5
5‘“ Foliage 4.0
=

Root estimate

Five trees were sampled and roots were excavated. Stand biomass values for a 625 m?
plot were obtained by multiplying mean tree values by the numbers of trees per
hectare. Nitrogen contents were determined.

a. Basal area at 1.3 m times height.

b. Excluding woody litterfall.

c. Assumed to be 43% of the foliage biomass.



Eucalyptus NEW ZEALAND 203

Madgwick, H.A.I., Beets, P. and Gallagher, S. (1981). Dry matter accumulation,
autrient and energy content of the above-ground portion of 4-year-old stands of
Eucalyptus nitens and E. fastigata. N.Z.J. For. Sei. 11, 53-39.

et T

38°00'S 176°20'E  200-500 m  New Zealand, near Rotorua, Rotoehu State Forest.

Plantations.
50ils derived from
Kaharoa ash.

Bucalyptus Eucalyptus
nitens Ffasttgata
Age (years) 4 4
Trees/ha 6470 72507
Tree height (m) 9.5 7.3
Basal area (m?/ha) 31.1 20.6
Leaf area index
Stem volume (m?/ha)
Stem wood 52.1 33.6
§ Stem bark 7.6 4.6
.§j§ Branches 9.1 11.2
fSE Fruits etc. 0.0 0.0
& Foliage 9.4 10.6

Root estimate

cAl (m®/hal/yr)
Stem wood
Stem bark
Branches
Fruits etc.

Foliage

Net production
(t/ha/yr)

Root estimate

Seven trees of each species were sampled in autum (April) and stand values for a
82 m? plot in each stand were derived from regressions on D. Nutrient contents were
determined. There was 2.1 and 1.9 t/ha of dead branches in the left and right

columns, respectively.
a. There were a further 380 dead stems per hectare.
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ZEALAND

Nothofagus

Beets, P.N. (1980). Amount and distribution of dry matter in a mature beech /
podocarp community. N.Z.J. For. Sct. 10, 395-418.

Miller, R.B. (1963). Plant nutrients in hard beech. I The immobilization of
nutrients. III The cycle of nutrients. N.2. JL Set. é, 365-=377; 388-413.

New Zealand

Shallow,
infertile,
yellow-brown
earths.

41°20's 175°00'E  ——
Nr Wellington,
Western Hut Hills

42°08'S 171°45'E 100-150 m
Tawhai State Forest, Maimail

Nothofagus truncata (a7m)%
Weinmannia racemosa (21%)

et al. Nothofagus truncata

(Beets 1980) (Miller 1963)

Age (years)
Trees/ha

Tree height (m)
Basal area (m?/ha)
Leaf area index

Stem volume (m?/ha)

Stem wood
Stem bark
Branches

Fruits etc.

Dry biomass
(t/ha)

Foliage

Root estimate

CAI (m?®/ha/yr)

. Stem wood
o
-+ __ Stem bark
)
~
3]
g.i' Branches
«
o .
&£ Fruits etc.
s '
ﬁ‘“’ Foliage
=

Root estimate

up to 300 110
13467 484
(5, 7-19, 20-36)°
ca.50
200.2 + 0.7% 194
22.9 + 0.1% 34
69.2 + 0.49 44
5.24 + 0.41° 2.8
40
1. 7"
& 55

Beets (1980) sampled 14 trees at least 25 cm D during the summer (December), and
derived stand values for a catchment of 4.14 ha from regressions on D; smaller
trees and understorey shrubs were sampled in twenty 400 m? plots; there was 6.5 t/h:
of dead branches and 21.5 t/ha of standing dead trees.

‘Miller (1963) sampled only one tree of average size, plus part of its root system,
and derived stand values by proportional basal area allocation; nutrient contents

were determined.

o O Oon

Percentage of the total above-ground biomass.
Canopy and subcanopy trees.

Lower, middle and upper storeys.
Litterfall only, measured over 7 years.

d. Understorey shrubs.
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, _ and Will, G.M. (1960). The nutrient content of Pinus radiata trees,
§.2. JL Sei. 3, 510-322.

Will, G.M. (1964) . Dry matter production and nutrient uptake by Pinus radiata in
" New Zealand. Commonw. For. Rev. 43, 57-70.

‘will, G.M. (1959). Nutrient return in 1ittér‘and rainfall under some exotic comifer
stands in New Zealand. N.Z. J1 agric. Res. 2, 719-734.

38°24'S 176°36'E 518 m  ca.38°07'S 176°17'E 500 m

‘New Zealand. Kaingaroa Forest ~ Whakarewarewa Forest
 Fine pumice Pinus radiata Pinus radiata
sands overlying

pumice gravel. Plantation Unthinned natural regeneration.

(Orman and Will 1960) (Will 1959, 1964)

Age (years) 26. 12
Trees/ha : , 301 : 2637

Tree height (m) 35.4 46.7
Basal area {(m?/ha) 40.4

Leaf area index ‘

Stem volume (m?®/ha) 483 ) 368

Stem wood - 196.6 :
' }132.8

o Stem bark 8.4

o

€'z Branches 11.7 49.0

P

o3 .

%:j Fruits etc.

&  Foliage 4.5 3.0

'Root estimate

CAL (m?/ha/yr)

o Stem wood

-3,ﬁ Stem bark

s

5> Branches

T

£ <€ Fruits etc.

(=9

= . a
ﬁ‘“ Foliage 2.3
=

Root estimate

Orman and Will (1960) sampled 8 trees and presented mean tree values; stand values
were obtained by the compiler by multiplying mean tree values by the numbers of
trees per hectare.

Will (1959, 1964) sampled 24 trees and derived stand values for a 0.16 ha plot,
also by multiplying mean tree values by the numbers of trees per hectare; there
was 8.2 t/ha of dead stems and 6.7 t/ha of dead branches.

Nutrient contents were determined in both studies.

a. Foliage litterfall.
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Madgwick, H.A.I., Jackson, D.S. and Knight, P.J. (1977a). Above-ground dry matte
energy and nutrient contents of trees in an age series of Pinus radiata
plantations. N.Z.J. For. Sci. 7, 445-468,

Madgwick, H.A.I., Jackson, D.S. and Knight, P.J. (1977b). "Dry Matter and Nutrien
Data on Pinus radiata Trees and Stands." N.Z. Forest Service, Forest Research
Institute, Production Forestry Division, Report No.84.

38°18's 176°44'E  ca.500 m New Zealand, Kaingarca Forest.

Plantations.

Volcanic ash, Pinus rediata Pruned Stands thinned at age 8 and
. to2.4m X
Matahina gravels height pruned to 4.3-6.1 m height
and hill soils. -8 between ages 4 and 8.
at age 6 '
Age (years) 2 4 6 8 8 9 10 17 y
Trees/ha 2496 2347 2224 1507 544 544 544 8557 .5
Tree height (m) 1.1 3.9 7.1 11.0 1.7 17.0 16.7 26.1 30
Basal area (m?/ha) 7.4 20,1 29.4 14.0 12,3  20.8 51.3 53
Leaf area index
Stem volume (m?/ha)
Stem wood 0.2 7.2 22.6 46.0 25.9 29.1 49.6 214.8 243
§ Stem bark 0.1 1.3 2.9 5.3 2.9 3.6 4.8 21.9 27
&% Branches 0.1 6.6 15.0 23.8 4.8 5.5 1.4 22.0 27
iE Fruits etc. 0.6 0.0 0.0 0.0 0.1 0.6 0.2 50 3
A  Foliage 0.4 7.2 11.6 5.9 2.5 3.4 5.9 10.8 9
Root estimate
CAI (m®/ha/yr)
o Stem wood 3.5 7.7 1.7
3. Stem bark 0.7 0.9 1.2
H .
‘_‘g’s: Branches 3.3% 4P 5P > >24,6°
o
O£ Fruits etc. 0.0 0.0 0.0
oo . d d d :
5‘*’ Foliage 3.6 5.7 5.7 )
=

Root estimate

Five to seven trees were sampled in each stand, and biomass values for plots of
about 400 m? were derived from regressions on D and D2H. Nutrient contents were
determined.

a. Note that this plot was less heavily thinned than the others.

L. Including estimated woody litterfall and prunings.

¢. Estimated minimum annual production between ages 10 and 22.

d. New foliage biomass.
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.ees, A.R. and Tinker, P.B.H. (1963). Dry matter production and nutrient content
of plantation'oil palms in Nigeria. I Growth and dry matter production. PL, Soil

.19, 19-32.

rinker, P.B.H. and Smilde, K.W. (1963). Dry matter production and nutrient content
" of oil palms .in Nigeria. II Nutrient content. PL. Soil 19, 350-364.

| amm————

“ca.6°20'N 5°40'E SO m Nigeria, near Benin city.

" plantations.
peep, uniform red, - Elaeis guineenstis (oil palm)

~ clayey sands.

age (years) 7 10 14 17 20
© Trees/ha 147 147 147 147 147
Iree height (m) 0.9 2.9 3.8 6.2 9.3
Basal area (m?/ha)
Leaf area index 3.0 3.7 © 3.8 4.4 5.6
stem volume (m®/ha)
Stem wood }12.1 }25.1 }35.1 }41.2 }64.5
o Stem bark . .
%’g Branches 6.3% 8.8% - 8.0¢ 8.7% 14.9%
ig Fruits etc. 5.6 b1 2.6 2.4 3.3
A Foliage 4.3 5.4 5.3 6.8 8.5
Root estimate ‘ 18.8
CAI (m?®/ha/yr)
g Stemvoos }4.6 ' } 2.8 } 3.2 } 2.6
o Stem bark
g% Branches 5.1% 6.0% 5.19 6.0% 8.5%
g‘ﬁ Fruits etc. 3.7b 5.1b 4.3b 7.1b 4.4b
™ Foliage 2.9 3.1 2.8 3.7 4.1
=

Root estimate

Two or three palms of average size were sampled in each stand, and the roots of

two 17-year—old palms were excavated. Stand biomass values were obtained by multi-
plying mean palm values by the numbers of palms per hectare. Nutrient contents were
determined.

@. The raches, including estimated litterfall.

b. Estimated from the numbers of leaves produced per year.
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Egunjobi, J.K. and Fasehun, F. (1972). Preliminary observations on litterfall and
nutrient content of Pznus cartbaea. litter. Niger. J. Sei. 6, 37-65.

EgunJobl, J.K. (1975). Dry matter production by an immature stand of Pinus caribage
in Nigeria. Otkos 26, 80-85.

Egunjobi, J.K. (1976). An evaluation of five methods for estimating biomass of an
even—aged plantation of Pinus caribaea L. Oecol. Plant. 11, 109-116.

7°23'N 3°56'E 200 m Nigeria, Ibadan.

Plantation.
Well-drained
soil

(see 1972 paper).

Pinus earibaea var. hondurensis

Pruned to 2.4 m height at age 5.

Age (years) ' 6
Trees/ha ' 2634
Tree height (m)

Basal area (m?/ha)

Leaf area index

Stem volume {m?/ha)}

‘ Stem wood - a
@ 47.7 (or 42.4)
@« Stem bark
g;@ Branches ‘ 9.4 (or 7.9)a
25 .

. & Fruits etc. 0.0
A Foliage 1.5 (or 9.4)¢
~Root estimate ‘ 17.1 (or 15,1)a

CAI (m®/ha/yr)

o Stem wood

-S’H_ Stem bark

by

gif Branches

B a

8:5_ Fruits etc,

¥ ] b
2> Foliage 2.0
=

Root estimate

Forty trees were sampled, including the roots, and stand biomass values were
derived from regressions on D. Nutrient contents were determined.

a. Alternative values derived using regressions on D2H.

b. Foliage litterfall measured over 3 years.
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., McGinnis, J.T., Clements, R.G., Child, G.I. and Duever, M.J, (1975).
Cycling in a Tropical Moist Forest Ecosystem.” University of Georgia
, Athens, Georgia, U.S.A.

McGinnis, J.T., Clements, R.G. (1971). La biomasa y la estructura

Colley, F-Bes ) .
unos bosques de Darién, Panama. Turrialba 21, 189-196.

" pineral de alg

0-2 m Panama, Darién Province, near Santa Fe.

Rhizophora brevistyla

et al.
Trees/ha 712
Tree height (m) 419
Bagal area (m?/ha) 13.6
Leaf area index
Stem volume (m?/ha)
" Stem wood
o Stem bark 159 + 116b
[y}
E ~~
-3;‘? Branches
“ & Fruits etc.
o
a Foliage 3.5
Root estimate 189.8

CAI {m®/ha/yr)
Stem wopd
Stem bark
Branches
Fruits etc.

Foliage

Net production
(t/ha/yr)

Root estimate

Seven size classes of trees were sampled and stand biomass values for a 0.25 ha
plot were derived from regressions on D. Nutrient contents were determined.

a. Top height.
b. Above-ground prop roots.



210 PANAMA Tropical forest

Ewel, J. (1971). Biomass changes in early tropical succession. Turrialba 21,
110-112. o

Golley, F.B., McGinnis, J.T., Clements, R.G., Child, G.I. and Duever; M.J. (1975).
"Mineral Cycling in a Tropical Moist Forest Ecosystem.'" University of Georgia
Press, Athens, Georgia, U.S.A.

8°39'N 78°09'W 200 m  Panama, Darién province, near Santa Fe.

Cecropia spp., with Ochroma sp., Trema sp.,
Spondias sp., Persea sp. et al.
Tropical moist forest regenerating after clear-felling.

Imperfectly drained

Poorly drained alluvium upland terrace
Age (years) 2 2 4 6
Trees/ha
Tree height (m) 10.1% 7 0% 12.3% 13. 6%
Basal area (m?/ha)
Leaf area index 6.9 hid 11.6 16.5
Stem volume (m?/ha)
Stem wood
” b b b b
% Stem bark 18.0 + 3.3 B3 Bal 22.7 + 9.3 27.1 + 8.8
%jﬁ Branches
i ; b b b b
2 Fruits etc. 0.0 + 0.0 0.0 + 0.0 0.0 + 0.1 0.1 + 0.0
) ; b b b b
A Foliage 2.2 +0.8 1.2 + 2.4 3.3 + 2.6 4.8 + 1.7
Root estimate 2.6 4.1 4.5 14.2

CAI (m®/ha/yr)
Stem wood
Stem bark
Branches
Fruits etec.

Foliage

Net production
(t/ha/yr)

Roct estimate

All vegetation was harvested in two 625 m? plots per stand in October (far left
colum) or July (the other columms), and roots were excavated in three 1 m? pits.

a. Heights of the tallest trees.
b. Understorey vegetation; LAI and root biomass values include the understorey.
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" colley, F.B., McGinnis, J.T., Clements, R.G., Child, G.I. and Duever, M.J. (1975).
nMineral Cycling in a Tropical Moist Forest Ecosystem.'" University of Georgia
press, Athems, Georgia, U.S.A,

Golley, F.B., McGinnis, J.T., Clements, R.G. (1971). La biomasa y la estructura
mineral de algunos bosques de Darién, Panama. Turrialba 21, 189-196.

e

8°30-40'N  78°00'W (alt. given below) Panama, Darién Province, near Santa Fe.

Tropical moist forest. Riverine forest  Premontane
(395 spp.) Prioria wet forest
Grey-black soil. copaifera et al. (382 spp.)
Below 250 m. (218 spp.) Red latosols.
Lara” sabana”® ca.200 m 250-600 m
Age (years)
Trees/ha 4348P 60487 3792 6904
Tree height (m) 40° 40° 49 3¢¢
Basal area (m?/ha) 45,2 26.4 59.6 33.1
Leaf area index 10.6 22.4
Stem volume (m®/ha)
Stem wood
@ , d d d ‘ d
? Stem bark 252,1 + 3.3 354.7 + 1.1 163.8 + 0.6 258.4 + 0.6
EE Branches i
o
o . .
X Fruits etc. 0.0 0.1 0.0 0.0
o . d d d d
o Foliage 7.3 + 0.7 1.4 + 0.6 11.4 + 0.7 10.6 + 0.3
Root estimate 12.6 8.9 12.2 12.7
cAIl (m?/hal/yr)
o Stem wood
= . Stem bark 9.82° 9.82°
é’:% Branches '
Z o
E.ﬁ Fruits etc.
o
2~ Foliage 1.54% 1.54°
b

Root estimate

Seven size classes of trees were sampled and stand biomass values for 0.25 ha plots

were derived from regressions on D. Nutrient contents were determined.

g. Lara was sampled in the dry season (February) and Sabana in the wet season
(September).

b. There were 19132 and 19016 stems {(as opposed to trees) per hectare at Lara and
Sabana, respectively.

¢. Top heights.

d. Understorey vegetatiom.

2, Litterfall only.
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Edwards, P.J. and Grubb, P.J. (1977). Studies of mineral cycling in a montane rain-

forest in New Guinea. I The distribution of organic matter in the vegetation and

soil. J. Ecol. 65, 943-969.

Edwards, P.J. (1977). Studies of mineral cycling in a montane rainforest in New
Guinea. II The production and disappearance of litter. J. Ecol. 65, 971-992.

6°00'S 145°11'E  2400-2500 m  Papua New Guinea, E of Mount Kerigomma.

Humic brown,

deeply weathered clay.

Surface pH 5.5-6.3.
Montane rainforest (119 tree species).

Dacrycarpus cinctus, Podocarpus archboldii et al.

Age (years) All stands in mature or late-building phases.
Trees/ha 1350  950% 9507
Tree height (m) 30 30 30 30 30 30 30 30 30
Basal area (m?/ha) 70 61 28 27 57 37 117 140 98
Leaf area index 3.3+1.4b
Stem volume (m®/ha)
Stem wood
§ Stem bark }385 8. F
5’8 Branches 98 383  ¢166 (158 $358 9218 (740 925 1665
iizz Fruits etc.
A  Foliage 6.9+1.57
Root estimate 62.6
CAI (m?/ha/yr)
- Stem wood
~§}H‘ Stem bark
é_%w Branches ca.1.9% ca.1.9% ca.1.9%
Ei% Fruits etc. 5 5 "
$‘“ Foliage 742 6.8 68
=

Root estimate

Many trees were sampled and stand biomass values for the above 200 m? plots were
derived from regressions on D, except for the far left column which refers to a
200 m? plot that was completely harvested. Roots were excavated in two areas of

50 m?. Nutrient contents were determined.
a. Trees greater than 20 cm D.
b. Shrubs, climbers and trees less than 30 cm D.

c. Woody litterfall (1.2 t/ha/yr) measured over one year, plus estimated pre-fall

losses.

d. Leaf litterfall measured over one year, including estimated pre-fall losses of

10%.
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petrusewicz, X. (1967). "Secondary Productivity of Terrestrial Ecosystems (Princi-
ples and Methods)." Vol.1. Inst. Ecol., Polish Acad. Sci. (Panstowowe Wydawnmictwo
Naukowe) , Warsaw and Krakow. ‘

Medwecka—Kornas, A., Lomicki, A. and Bandola-Ciolczyk, E. (1974). Energy flow in
the oak-hornbeam forest. Bull. Acad. pol. Sei. Cl. II Sér. biol. 22, 563-567.

Medwecka-Kornas, A. and Bandola-Ciolczyk, E. (1981). In: "Dynamic Properties of
Forest Ecosystems' (D.E. Reichle, ed.) p.609. Cambridge University Press.

gaiagTﬁ 20°01'E 180 m Poland, near Krakow.

Ispina

0jcd .
jcow Quercus robur, Carpinus betulus,

Fagus sylvatica Tilia cordata

Shallow rendzina soil with understorey shrubs

on N-facing slope. Leached brown loam, pH 5.2.

(Petrusewicz et al. 1967) (Medwecka-Kornas et al 1974, 1981)

Age (years) 70-80 100
Trees/ha _ 297
Tree height (m) 7-26 25
Basal area (m?/ha) 23.6
Leaf area index 4.7

Stem volume (m3/ha)

Stem wood W a
. 206.4 + 18.6
@ Stem bark
£'d Branches \ L 247 17.5 + 15.1%
a2 :
B Fruits etc.
" a
o Foliage 2.0 + 0.9
Root estimate 50 50.0b
CAI {(m®/ha/yr)
Stem wood .
g o }4.27c v 0.37%
P Stem bark 7.10
i
$ > Branches 0.30° + 0.34%
T d d
%iﬁ Fruits etc. 0.12 0.08
3‘5 Foliage 2.91d 2.92d +0.91°
=4

Root estimate

Tn both studies stand biomass values for plots of over 0.5 ha were derived from
regressions on D and H. The F. sylvatica stand was fully stocked, with 94% canopy
cover.

g. Understorey shrubs and saplings.

b. Assumed to be 197 of the above—-ground biomass value.

¢. Excluding woody litterfall and mortality.

d. Litterfall, measured over 2 years at Ispina.

¢. Estimated leaf consumption and other losses.
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Zajaczkowski, J. and Lech, A. (1981). The effect of different initial growth space
on above-ground biomass of Scots pine thicket. In: "Kyoto Biomass Studies",
pp.163-171. School of Forestry and Natural Resources, University of Maine, Orono,
U.S.A.

Traczk, T. (1981). In: "Dynamic Properties of Forest Ecosystems" (D.E. Reichle,
ed.) p. 610. Cambridge University Press, Cambridge, London, New York, Melbourne,

ca,52°N 20'E - 52°20'N 20°50'E 105 o

Poland near War
.saw Kampinos National Park
Azdiszlnosz Pinus gylvestris Pinus sylvestris, with
gH 3.724.7 Quercus robur and
(Zajaczkowski and Lech 1981) Betula verrucosa
) R - . (Traczk 1981)
Age (years) 17 17 17 17 85
Trees/ha a a a a 1020
Tree height (m) 5.4 5.5 5.7 5.6 25
Basal area (m?/ha)
Leaf area index
Stem volume {m3/ha)
Stem wood
@ }28.6 }30.4 }27.1 }33.2 }114.6
w Stem bark
%:E Branches 14.2b 14.2b 17.8b 13.1b 17.3
S
h:: Fruits etec.
&  Foliage 7.3 5.7 7.7 7.8 2.3
Root estimate 173.6
CAL (m?/ha/yr)
Stem wood
g
-+ _ Stem bark
=
0 e
2 .2 Branches 0.23"
" © o
Eéﬁ Fruits etc. 0.14
P ] d
3‘“ Foliage 1.847 + 0.02
=,

Root estimate

Zajaczkowski and Lech (1981) sampled 24 trees and derived stand biomass values

from regressions on D.

Traczk (1981) derived stand biomass values for a plot of over 0.5 ha from regressions

on D and H,

a. Initial plant spacings were 0.8 x 0.8 m, 1.0 x 1.0 m, 1.2 x 1.2 mand 1.2 x 0.6 m
in columns left to right.

b. Including dead branches; the biomass of living and dead branches excluding young
shoots was 10.5, 11.2, 13.4 and 9.3 t/ha in columns left to right.

e. Litterfall only.

d. Frass litterfall.
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o G;lley’ F.B., Odum, H.T. and Wilsom, R.F. (1962). The structure and metabolism of
a Puerto Rican red mangrove forest in May. Ecology 43, 9-19.

[

1~8a00'N 67°05'W 0-1 m Puerto Rico, near Mayaglez.

Mangrove swamp ]
“in 0.8-1.2 m Rhizophora mangle

- deep peat.

Age (years)

Trees/ha 1100%
Tree height (m) . 7-8
Basal area (m?/ha)

Leaf area indgx ’ 4.4

Stem volume (m?/ha)

Stem wood b
28.0 + 14.4
Stem bark

Branches 12.7

(t/ha)

Fruits etc.

Dry biomass

Foliage 7.8

Root estimate 50.0°

CAI (m?/hafyr)

Stem wood

Stem bark 3.07
Branches

Fruits etc.

Foliage 4,75

Net production
(t/ha/yr)

Root estimate

Ten trees were sampled, roots were sampled in soil cores, and stand biomass values

for a 100 m? plot were derived from regressions on D.

a. Trees over 5 m tall; there were 12500 smaller trees per hectare.

b. Above-ground prop roots.

¢. Comprised of 40 t/ha of roo

d. Litterfall only, expressed
leaves, respectively.

ts 5-10 mm in diameter, and 10 t/ha of larger roots.
by the authors as 0.84 and 1.30 g/m?/day of wood and
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Ovington, J.D. and Olson, J.S. (1970). Biomass and chemical content of El Verde
lower montane forest plants. In: "A Tropical Rainforest" (H.T. Odum and R.F.
Pigeon, eds) pp. H 53-61. US Atomic Energy Commissiom (Nat. Tech. Inf. Service,
US Dept. Commerce, Springfield, Va., USA}.

Odum, H.T. (1970). Summary: an emerging view of the ecological system at El Verde.
Ibid. pp. 1 191-289,.

O0dum, H.T., Abbott, W., Selander, R.K., Golley, F.B. and Wilson, R.F. (1970). Esti-
mates of chlorophyll and biomass of the Tabonuco forest of Puerto Rico. Ih.p.I 3-1

18°19'N 65°45'W 510 m Puerto Rico, Luquillo National Forest.

Dacryodes'excelsa (ca.3sz)a, Sloanea berteriana,
Manilkara bidentata et al.

Acid clays
Lower montane rainforest.
Radiation center South control North cut
before irradiation center center
Age (years) Mature Mature Mature
Trees/ha ca.800 ca.800 ca.800
Tree height (m) 18-30 18-30 18-30
Bagsal area (m?/ha) 37-41 36-37 ca.36
Leaf area index 4.5—6.4b 4.5-6.4b 4.5—6.4b
Stem volume (m®/ha) 240 145 202
Stem wood 139.5
@ 191.6 111.6
@ Stem bark 13.8
§ '3 Branches 45.1 27.4 36.8
25 -
>95 Fruits etc.
E Toliage 9.2-10.27 ca.7.57 7.9-9.47
Root estimate 78.1° 54,45 72.3°
CAI (m?/ha/yrx)
o Stem wood
-g_h. Stem bark
Hh
5 » Branches
Yo
8:5 Fruits etc.
o d d
ﬁ‘“ Foliage 4.9 4.8
=

Root estimate

One hundred and nine trees were sampled, representing 28 species, and roots were

excavated. Stand biomass values were derived from regressions on D. The left and

centre columns refer to 2862 m? plots, the right colum refers to a 1256 m? plot.

The values given above exclude palms, which weighed 0.6 to 0.8 t/ha. Nutrient

contents were determined.

a. Percentage of the total tree number.

b. Estimates of LAI and foliage biomass depended on the time of sampling and the
method used; LAI values up to 12.6 were recorded on some ridges.

e. Roots over 5 mm diameter only. '

d. Leaf litterfall, measured over 2 years.
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and composition at El Verde, Puerto Rico. Biotropica 12, 42-55.

Tropical forest PUERTQO RICO
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(1980). A rainforest chronicle: a 30-year record of change in structure

et e =

18°19'N  65°45'W 500 m  Puerto Rico, Luquille Natiomal Forest.

Dacryodes excelsa, Sloanea berteriana,

peep acid clays Manilkara bidentata et al.

on ridges, stoney

clays in drainages.  (359)@ (357)% (342)% %
1943 1946 1951 1976
Age (years)
Trees/ha ) 1326 7 1728 1717 1410
Tree height (m) 10.5
Basal area (m?/ha) 24.6 28.3 33.8 35.7
Leaf area index
Stem volume (m?/ha)
Stem wood ) ) 1
@ Stem bark
%”g Branches P 167 188 233 > 239
'QE Fruits etc.
5,
& Foliage ] ] ]
Root estimate 69 84 111 141

CAI (m®/ha/yr)
Stem wood
Stem bark
Branches
Fruits etc.

Foliage

Net production
(t/ha/yr)

Root estimate

Stand biomass values for a 0.72 ha plot were estimated for the yeérs 1943, 1946,
1951 and 1976 (in columns left to right) from regressions on D taken from Ovington
and Olson (1970) (see p.216). Only trees over 4.0 cm D were included. The stand was

damaged by a severe hurricane in 1932.
a. Percentage of the total basal area accounted for by D. excelsa.
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Lugo, A.E., Gonzalez-Liboy, J.A., Cintrén, B. and Dugger, K. (1978). Structure,
productivity and transpiration of a subtropical dry forest in Puerto Rico.
Biotropica 10, 278-291.

17°59'N 67°00'W 145 m Puerto Rico, Gudnica Forest.

Sandy, clay Bucida buceras(ZOZfz, Gymnanthes lucida (14%)%,
soils, about Bursera simaruba (132)? et al.

"1 m deep.
Subtropical dry forest.

Age (years)

Trees/ha 2160b
Tree height (m) 7.8
Basal area (m?/ha) 10.7b
Leaf area index 1.3-4.2°
Stem volume (m? /ha)
Stem wood
% Stem bark 36.9
E E Branches
o] -~
ST Frui
Y Fruits etc.
o
=) Foliage 2.3
Root estimate
CAI (m®/ha/yr)
Stem wood
g d
-4 _ Stem bark 0.3
8.
3 & Branches -
o
&£ Fruits etc. d
a 1.7
3‘“ Foliage
=

Root estimate

Biomass values for a 250 m? plot were derived from estimates of wood volumes, wood

densities and samples of the foliage.

a. Percentage of the total basal area; B. buceras syn. Terminalia catappa.

b. Trees over 5 cm D; there were 7880 trees/ha over 2.5 c¢m D with a basal area of
16.4 m2 /ha. -

e¢. LAI range during one year.

d. Litterfall only, averaged over the deciduous and scrub parts of the Gudnica
Forest.





