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3.

OBJCT

The ubject of this preliminary test is to study the effect of
superphusphate and Japanese pelleted fertilizer cn the growth of
Pinus caribaea when npplied at the time of planting.

LOCATION

The test is loeated on the Rantau Panjang Forest Reserve,

Compertuent 38, Block C (see Figure 1).

The general lancfoern of this furest reserve

hilly with the steepest slopes not exceeding 30 per cent.

cxperiiental area cuvers the crest of a low ridge
where mier.topography is unifurm ana slopes ronge
cent cpproxintely.

The soils which are cerived frcia sanustunes

cecp, well drained and of a fine sandy clay leam texture.

is rolling to

The actuzl
(4200 fueet gadatis
from O to 5 per

wnu guartzites, are
They are

icentified ns the Sercang oeries anu nre rather low in plent nutrients.

Do IGH

Two tupes of fertilizer were tested:i-
(i) Superphosphate (L0: P205)

(i1) Kokei Boll Fertilizer:
of Japan .nu 18 4 NP fertilizer.

woirh approxicotely /2 -z, eich. The

& Kk in this fertaligur, @5 &to

fullowsi-

L 4= l Availzble £.G5

Tiis 1s a prud

6.0 4.0

Supcrphosphate 4 2. per true
Superphusphte 8 vz. per tree

a

— T
cC oo
M S N N N

Pu 1lets
Pellets
Gitibrul

Approximately b oz por trec
approximately 8 oz. per tree



The amounts (gm) of the three elcuments applicu per tree unuer
the treatimgents are as follows:-

=
=
o

Treatient P_05

i (a) 0 L5

(b) 0 90
! (c) 6.8 L5 3.4
" () 13.6 9.0 6.8
[ (e) 0 0 0

Lay Out: Rancoumized Llocks (Figure 2)
Unit Plot: One tree

Replications: 20

wluruy DU

Block € in Ccmpartient 38 was pluntew on hth wugust, 1969 with
8-month-cld potted plents fras the Datu aran, nursery, Selangor.

A bleek of 100 tices on on pparently uniforiy site wos

sclected before the experiment w5 lode down. The 100 Lroes wele

divided intu 20 blocks (20 rows) f Pive trees such. The tros
wore §esigned to the blucks vb r onucw The forvilizer wos opplie
in a ecircle zroung the tree, Liwv Wy Troh biw trows
Cetiber, 1959, leces within o r Jdius o0 2 Lot T iin e
first remeved. & shallow trench, 1 inch dewp .po 1 e
W arcidne the trow with 0 s o o T i ) yacunt of
Fertilizer wns then @lect. 1n Lo brotich one coverod with sodd.

Thz hedi; WS LeenBUren ATkl Poduruaen when the

¥ 306,99 wnc M hdails wDberwstis.
- 3 3

LXpurimsnt

Pers with Lhe wxpurisent number were plocee in frontoof the

first tree in ecch row 2nd Lbetween every Tive rows or roplicatavns.



5« RuESULTS
Table I

tean Heipht Increment (ins.) (20 Llucks)

| Superphosphate
L oz. 8 vz,

L czPellth ” Contrcl

After 6 wths | 26.6 28.5 23.0 21.8 17:5

|
ATter 3 inths 13.4 13.6 ' 12.6 .1 9.1
After G mbhe &0 48.1 ! 37.1 37.1 29.1

Table IT

Health Score, 14 Months After Treatisent

: ] .
' = ] N | I

i !oSuperpnusphate rellets i C |
: . ntrol |

| 4 oz, 8 g b 0z 8 uz. - |

|
Lead 1 - - = - 3
admest dead r 2 — _

1

1 - |
Very unhcalthy - - ~ 1 = ‘
2 |

i Unhealthy 2 2 |

Panjung Forest fescrve in recent yenrs, It _ecurs n ithe oxporinoental
trees .nu 15 interferin; with the results .1 tnars tertilizer test.
Ehe eff 5 of the «ifferent trectients on tne Jisvase is adl clonr
~dbbhow h the highest rrequency of dend pdnes cccurs witi the cuntrol.



T L ,'.1!_-: _I -Jr_l

Hedo bt Incrvnent After 14 dontins (17 Llocks*)

Critor i sk e
U el Bpiile

v . Pellets oy |
Blucks L o 8 5. I 4 g C.ontr.l !
%
2 52.50 34.00 | 50.00 85.50 £1.00 i
|
. 3 60.00 4,.00 40,00 15.00 74,00 {
L 126.00 11C.00 34.50 85,50 66, 5C
& ! 6 66.00 72.00 K50 65 .00 200
| j 7 92.50 85.25 69.25 90.25 £7.00 |
; 8 10&. 00 50,50 L1.50 _ 72.00 54, .00
| 10 G600 113.25 84 .C0O 7325 34.00
11 106.00 75.50 60,00 554,00 50.00 ;
5/,.00 50.00 ¥3.50 65.50 i i
173 7Q.00 29,60 g LR L RD 5
l
14 | 96,00 117.50 57 , 00 L8.50 |
E - ; . i
15 6.—'.., Q0 i, G i b2 .7 E&, QO !
I 14 | gu.7h Filsy | £ S !
" _ | _ ' :
I7 | 3 I
! ;
;L | |
4 | ! '
1 | B
= on i



an ancelysis of veriance of the above neight increments cver
L4 menths is as follows:-

: | :
Svurce of Degrees f Sua of Mean P F.le
Variaticn Freedum Squares Squares P=0.05
| Blocks 16 10,860.7 678.8
Treatnents L 7,146.6 1,786.6 L1y 2451
Error 6l 27629 .2 A3l
Total 84 45,636.5

Since 4.l4 exceeds 2.51, there is a significant difference
tetween the ceffects of the treatments. Furtierns re, the
viariability between the blocks is very low (F = 1.57) which confiru
the humcgeneity of the scil over the site SulbctuQ fur the fertilizer
test.

Ty cdiscuver which of the scveral treatuaents differences were
significant iny Le done by cumparing the trestuent wmeans or 't' test.

Stancarc deviation = </error mean squire = /L31.7 = 20.78
Stancdard errcr of trectnent ucans = 59—2— = 5,04
17

5.0 x /2
A

Il

Stancarc errvr of differences betweon twe rcons

f

From tukbles the valucs f t for 64 weprees I freedua and a
protebility of 0.05 is appruxinitely 2,00, Therofire, o Gifference
of 7.13 x 2.00 = 1;.26 will unly be exceewed 1 in 20 tiuwes if there
is reully nu 1libien"cJ tubweoen the treastament umcans ance aifferences
greater than this betwecn two meins can e consicered t. be
siznificant.

Thus superphusphate si;nificantly increascd the higi, ht of the
trecs. Jopanese gellets did nct.

rur & probowility of 0.01 the test is wnly very sliphtly
significant (t = 2.66)
7.13 x 2.66 = 18,97
57.09 (cuntrel suean) + 18.97 = 76.06
76.06 {77.69 (8 vz superphusphite)
?6.06,$ 76.93 (L .z supcrphusphate)



CONCLUSION

The response of the young pine trees to supcrphosphate is not
negligible (see Figure 3). After 14 wontns, the trees which received
superphusphate show o total height on on savernge 35 per cent higher
than the controls. The biggest respense of the trees, 60 - 65 jxr
cent as compared with the cuntrols, is obtained after 6-9 montns.

Then it starts to decresse gradually, the highly scluble superphosphate
probably being gracually washed away by rein water.

The trecs did nol respense t.o on increasce in superphosphute
frua 4 ovunces to 8 cunces per tree.

The Japanesc pellets «iu not stotisticully dincrease the height
of the trec. Tris is wmost likely due to the low level of Po05
in the pcllets (1/10 of the amount in the superphosphate).
The effects of the N ond k cointained in the pellets are impoessible

te s¢porate in suceh o preliminary test,

FOLLOw~UP WORK CK THz ~XPERTINT

B TR =Y
,;u;buu Will Lo IsaBurcu &l LLLE SASGhtE 6 munibs ana cvery year

thereafter (20 Junc, 19713 June, 1972; June, 1973 etc.)

To aveid competiticn, tencing will be done when necessuary, ond
2t least whencver the heizhts of the trees tre neasurad.

deifors, dJobla 1960 ixperimentol desaign and anclysis in
I rost reseorches  Aligvist & wiksell,
1 sk LI

Fisher ~ac Yotes 1963 Staiistical ¢ Lles for bivlegienl,

a:, racultureal s leedies . research.
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:ntroduction

The pine plantations on the Rantau Panjang Forest Reserve,
near Batu Arang, Yelangor show widespread symptoms of illhealth.
The soils of these plantations have good physical properties.
They are derived from sandstone ana are deep, well drained, friable
and of a fine sandy clay loam texture, but they are low in nutrients.
Analysis of soil samples taken from five profiles dug in Compartment
35 show the following average contents in N, P, & K:-

Contents expressed in kg. per ha. for a depth of 200 cm.

liitrogen 6,500 (1low)
Available phosphorus 25 (very low)
Available potassium g0 (low)

The symptoms of illhealth which include dead tops and branches,
thin crowns, poor colour of foliage, lealless shoots and excessive
foxtailing, suggest nutrient deficiency.

It was therefore decided to lay down a pot trial using surface
s0il from a freshly cleared and burned site on the ftorest. The Froject
number of the exveriment is No. 55LL2.

There was no glasshouse at the Forest Research Institute at
Kepong, and a temporary plant house was designed and bulit in the
nepong rursery for the experiment. This plant house has a wooden
frame and is roofed with transparent polythens. It is 25ft. long,
1), ft. wide and 7ft. high. (Fig. 2).

frter the experiment wies concluded, a :i.re

plant housce wis built. It is 377t. long, 1l4Tt.
corrugated Luaab

e " e Il
ermanent Lype Ol

B g

The nursery and labursiory faeilitics of the Forest hesesrcn

b
institute at Kepong were used for thne cxperinent .

03B!

The Rantau Panjang plantations
of Finus caribaca var. hondurensi L i
in 1962 and at the =nd e 1970 upproximatel
planted.

are comprised almost entirely
plantings were started
y 1,000 acres

[
AlTled

g been
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Ubject

The object of the experiment was to determine which elements,
if any, are deficient with rugard to the growth of Pinus caribaea
var. hondurensis in the surface soil of a freshly cleared planting
site on the hantau Panjang Forest lteserve in belangor. This 1is a
preliminary experiment which was laid down with the aim of obtaining
information for use in planning future field fertilizer trials,

Design.

Umission type.

Treatments.

1. Minus nitrogen

2 minus phosphorus

3. riinus potassium

L Minus sulphur

8 Mimis ealcium

6. Minus magnesium

T iinus iron, manganese, zinc

8. minus boron

9. lainus copper

10. Minus molybdenwa

11. Minus nickel

2, Hil
13. A1]1 on *
14, 411 on
15, 41T on

16. Plus
17. Plus ulphur

8, Plus wipihur, ron,

o % oo KR ¥ B %A "%
s AL ont = I, P, L0 ,0a, Mg, e, ki, dn,B,0u, ke & Wi



Repa 1 ep, 2 ep. 4 Rep. 5 Kep. &
L yot Fot ot it rot Treat- ﬁj
v o . 2 Dis Z) i 18 «nt, Ho. nient snt
} 19 17 H < 55 5 3 & ¥
7 24 & 35 P, 56 L e 17 15
3 21 12 39 16 I 10 v 13 L7
3 22 3 40 L 58 13 76 i 11
12 23 2 L3 6 59 14 77 15 i
16 21 13 L2 3 60 14 78 1 L
15 25 10 ﬂB 5 61 18 79 9 1
1 26 14 Li 13 62 5 g0 3 o
10 27 15 L5 10 63 9 8l AV &
1 28 16 L6 17 6L 17 B2 2 z
2 29 5 L7 18 65 15 €3 6 2
3 30 6 L& 8 66 12 8L i 16
L 31 7 L9 7 07 3& 85 L iy
5 32 9 50 €14 68 6 86 10 i
9 33 18 51 1 69 7 87 16 1lu
11 34 11 52 15 70 1 88 5 15
6 35 8 53 i} p i | 2 89 8 3
18 36 b 5l 14 1% 8 90 11 q




Replications: bixe

Pots

3,500 gr. tins of 3179 ce {dia., 15.3cm; ht., 17.3cm) capacity.
The tins were sprayed with varnish (101, Duco, Wood Finish, glossy
water white) and fitted with drainage holes and plaiced on dishes
which acted as "saucers'.

Rate of Application of Nutrients.

Llement Compound Hate per acre

Nitrogen NHL NO3 - 6 ewt
rhosphorus NaH2POL 5 cwt

Potassium RUL i CWu
Sulphur la230L 1 cwt
Calcium CaCl2 % cwl
Magnesium lpCle % cwh
Iron FeCl2 5 oWl
2ime ZnCla i owt
Cobpur “ubl2 7 lbs

\NEanese rmis 12 14 1bs
i |U.¢j1' denun LaiicOh 5 Lb
Boron LadBhLuy 2 1lb
lickel Aol + Ak

The following soluticng were made uwp in order to deliver the
above rate in a 10 ml. nliquot. Lne t g of. each treathent was.
adaed befors sowing, one tnird Jfter two months wnd the {inal
third after another two months .



[ BE—————

L3
P
¥
LW
Vit ol ). -'J,-
250k (10 H20)
Ci2 & HZC)

peClz {4 H20)
incl2 (4 H20)
cutl? (2 H20)
11228407 (10 H20)
Na2lao0k (2H20)

HiCl ( 6 H20)

Lesired ratw/uc

2T

re _in
tin, delivered b 10 =l .

i L4

i 1N

AT RS
F 224,00
K L5.8U
3 L5.80
Ca Lok

in 11l.44
Fe 22.90

Mn 5,72

805 By o
0.1145
Ve j<
0.1145
0.02862
0.0143
0.00409
0.00102

0.00102

The above quantitlies wer: calculated as follows:=

Tin dianeter : 6.0 inches
Top ared 3 26,27 sq. 1ins.

Area of an acre : 6272640 sq. ins.
1 1b. = L53.592L pridaacs
N rate = & cwt per acre

28.27

Gr. per LA = 65:;3-6}:1\-- X 6?-& X j+53.51)2}+ = l-j?'{+

The quantity wad dissolved in 2 ligres Lo yield

the full

applicution in sliguot of 10 mls. eseeee 1.374 x 200 = 274.80 gr.



A5

wn

¥ g
LS

Location

The glasshouse is located at the Forest itesearch Institute
nursery at hepong, Sclangor.

Work werformed.

Soil.

The soil, a sandy loam, is from the crest of a low ridge (200ft.
a.5.1.) with uniform microtopography in Conpartment 38 D, llantau
Panjang Forest Heserve, Selangor.

The soil was sampled on 12/11/1969, from the 0-10 cm top horizon,
5 months after clear felling and burning of the secondury forest.
Soil over 5 different 1 m® areas was collucted, mixed together,
sifted and airdried.
Analysis from an average sample (F.t.I. Laboratory) shows:
pi L7
1.78%
10,9 p.paine (available P)
27.0 p.p., (available K)
L5k

= = o

Tins
i

5,) in dizmeter and 17.3 cu in height
5

and weigh 275 grs. Gravel for dralnage plus Lhe

si weight after [illing vo within 2.5 ¢ of top
with air-dry soil was 3,500 grs. Ten 2rs. of soil was addeq curing

the proccss of 50U1iN].

Tyt 3 = Ly o P TR T T P IR W oy
Lutrients :nd peigilad WERS I e Sedo .

tents at one third of 11 rate were en 13-15/12/1%56%
and p perain.ted seeds wore v 22/12/ 6y under lipght siada,
fnch Lot received 10 pre-gerninated seeds; the 10 pl.onts were thinned

to 5 on the 29/1/1970.

2
oo

During the first monmth after sowing, losees due to insects

(cricketa) occurred; the demaged plants were replaced by plants Iron
spare Ling which had been sowWwn without fertilizer treatiwnt

£1) watering was done using dejainerslized water.

“hade was removed from the glasshouse on 3/2/70.
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Observations and measurements.

A few montns alter the experiment was established abnormalities
showed up in some pots of replications 4, 5 anc 6, sited on one side
of the glasshouse; these abnormalities, a8 compared with the three
other replications, strongly suggested that some treatments were
accidently mixed up. Therefore it was decided that replications L, 5
anc¢ 6 should be neglected in tne results and conclusions of the
experiment.

Heights of three tallest seedlings per pot were measured in parch,
April, lay, June and September. Fig. 1 shows the resulting neight/age
relationship up to 9 montos of age (for tne 3 replications only) -

For the first 2-3 months after sowing, the secdlings of all
treatments were growing well and uniformly. However, after 3 months
of apge the following differences occurred:-—

Treatments including phos phorus . A1l the seedlings Were healthy,
fast growing and of & uniform dark green colour. o deficiency symptomng
were observed. Apart from the +P treatment which up o 6 months of age
was well ahead of the other treatments, no marked differences wWere
observed among the treaticnts.

A1l the seedlings were free from the "brown necdle disease" whith
seriously infested the surrounding NUISEry; this was probably Gue to
the fact that in this glusshouse experiment tie aendles Were never
wet.

The trestment without

of

£ ek b P !
clictis. AL O MGHLiIo

yellow gruenj Necrosis
purpls broWn colour, -Epearl
then bhe recrosis 5 pread
of the se.dling up. LI
inches nigh, with L
upper /3 of Lh i
and dead. Dy tne

- 1] % yrrrsr AT
b\.!l_,hl.;.I,‘-.'_::s WhaTe LLIVE

Liwe &Y pLoLs S P odofieiency.

-
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7. Results at the ¢nd of one year.

On 19/12/70, heights ond weights were rucorded for the 3
replicaticns (1,2 £ 35 54 pots).

_ For the heights, all the living plants were ic..sured and dead
w plonts weie ignored (the dend plunts occurred LwShly in bro.tucobs
without P.)

Unfortunitely the plunts wers accidentl: burned in the oven
during the process of drying. Therefore only fresh weight data can

ce used.

Table 1. Fresh weight of Tops (gram.cs)

; Treatiment Heplications Total Hean
1 2 3

1 105.3 132.2 122.9 360.4 120.1

2 3.0 4,0 1.0 8.0 247

3 83.2 123.9 138.2 345.3 115,13

L 109.2 145.8 116.8 3718 123.9

5 1101 122.9 127.8 360.8 120.3

6 116.5 111.5 128.0 356.0 118.7
PR 124 .8 115.9 152,6 3933 131.1
2 139.4 107.3 134,.0 380.7 126.9

9 110.2 G9.5 125.6 335,3 55 %

1 102,2 1470 115 3707 1238

1 135.8 V3 T 390 13244

} ] 100.2 1534 1z F=T 126 .6
1248 199 07 182.3

i i% 121.8 121 E3P 3ot 133,
i 112.8 145 137 366 .8 132.3
| 1502 Y22 12, 42].2 1404
; 1 110.9 130.% pUAE 387 .9 29.3
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2. I'resh Jdeizht of Hoots

( gramies)

Treatments

Heplications

1 2

Hean

22.0 26.0
1.0 1.5
23.5 16,0
29.0 37.0
21:5 28.0
36.5 20.0
E2.5 30.0

<l.U P

Il i> 4
:‘j 'I.-" . -:_l 1
2l bt f §]
36 30,5
32,0 0.5
_:’ l . Z n.} I{

20.0
25.5
31.0
27-5_

29.0

27 .0

2547

1.0
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Table 3. Tot:nl Fresh weight of Tops and Hoot. (grammes )

Replications

Treatients Tobal Fean

1 157,53 158.2 151.9 137.3 145.8
% e 5.5 1.5 11.0 3.7
3 106.7 169.9 158.2 L34L.8 14,9
L 138.2 182.8 146.3 1467.3 155.8
5 131.6 150.9 158.8 | LLl.3 7.1
6 153.0 | 131.5 155.5 |  L40.0 146.7

17743 145.9 181.6 504.8 168.3

o3
=
£
=
4
favs
O
jas’
—
o
O
o

L59.7 153.2

9 134 .2 116.0 148.6 398.8 132 .G
10 136.2 90,5 141.5 L6652 156.1
11 182.8 182. 14,3 .6 508.7 165.6
el 3.2 129577 20,4 6.t
13 124.,7 154 1573 L6 ok 155.5
1 161 ,¢ i 173,01 AN 157F.0
.J.':'r f l. I). J L :’-J JJ:J) f;.bb. -'ri- L% .
_l6 _U.H.‘aol. _gf;i.ri Pt J';.:'.il._'.j T
17 183.2 KT 169.8 500.7 166.9

12 1L1.9 154 .4 174.1 L0 L 156.8




Table L. Average Hedpht {(ins)

Replications
Treatment l ! Total Mean
i 2 l 3
T 13.0 14.6 4.7 L2.3 1.1
2 5.5 i - 12.6 6.3
3 10.6 14.9 4.6 LO.1 13.4
L BT 14.0 15.2 LO.9 13.6
5 12.3 345 14.6 =80k 13.5
6 11.1 13.3 11.6 . 36.0 12,0
7 10.9 4.4 15.0 LO.3 .4
& 435 5.0 353 bl 3
9 11.3 13.1 1.2 38.6 \ 12.9
1¢ i 7 13.6 5 36.7 % 12
1 Bs | B * i 1.1 1 460 | ji
|
3 | / | ) 1 \ 2 I
l ]I |
, L I |
LJ l ALY, 1- 3y ! l |
| { !
14 \ l - |1 . |I '.
Al || 12w k& I ,I i | l
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Gadssion of troutiients 2 and 12 din the analyses

In both &ets of dota, trere is no purpese in inclucing tiw
wove Lwue Lr whihi g very obviously
poordiy developag latd 5.

Anclysis of Varicnce of Tot.l Fresh «eizht

DOUrC Bl B MG V.,

16 Trestuents 3526 15 235 U.

o
o~

(3) Residual 13478 52 L21 o
17004 . L7

S.. of difference between two treatilent means isethbreicee
approximately 17 ~nd hence the critic:l differcnce exceeds 35.
Most of the means ringed between 150 and 160. Unly trectuent lc. 9
(value 133) and lio. 11 (value 170) stand cut, but ncither of these
is statistically significant.

analysis of Vorisnce of iean Height

:_DOUI‘CB b-bp g_-i'._- linsc V-h‘.l

16 Treatnents 19.8 15 1.3 0.5

(3) ltesidunl 82.7 32 2.6 “

The anslysis of variance of meun height also shows no signific:
differences, even trectments 9 and 11 arc entirely unreuarkable.
(Table L),

it



et

Bely

T

10.

Conclusions

It can be scen in Tables 1, 2, 3 & L that phosphorus 1is
2 very serious limiting element and that absence of additional
phosphiorus resulted in extreme stunting ana even starvation of
the plants.

The tables do not show any obvious offect on srowth of the
other clements tested.

A field cxperiment was conducted on i newly planted arez,
in Compartment 38, Block C in the fantau Panjang Forest deserve.
Tertilization with superphosphate has had o striking effect on
the rete of height growth of Pinus caribaega var. hondurensis
during the first yesr in the plantation. (Platteborze, 1971)

i study carried on in old plantations indicates the existence
of a correlotion butween the phosphorus content of the soil and
the growth rate of Pinus caribees (Platteborze, 1971)
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F.R.I. Photo by Ho Sai-Yuen

Fig. 4. Pinus caribaea var. hondurensis. Result at the end of the experiment.
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F.R.l. Photo by Ho Sai-Yuen

Fig. 5. Figure shows that the addition of phosphorus alone has resulted in growth equivalent to
the addition of all the thirteen slements used in the experiment.
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This technical report is one of a series of
reports prepared during the course of the UNDP/SF project
identified on the title page. The conclusions and recom-—
mendations given in the report are those considered
appropriate at the time of its preparation. They may be
modified in the light of further knowledge gained at
subsequent stages of the projecte

The designations employed and the presentation
of the material in this report do not imply the expression
of any opinion whatsoever on the part of the United
Nations or the Food and Agriculture Organization of the
United Nations concerning the legal or constitutional
status of any country, territory or sea area, Or concerning
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This report summarizes soil surveys of
izl pine plantation are:ss and established plantations
llalaysia, and aspects of the nutrition of these
icns,

Reconnaissance surveys were made of forest
areas which had heen proposed as potential plantaticn
sitss, and four plantation areas. & soil suitability
classification for pins plantations was drawn up, under
which west halaysian soils are arranged in four classes-
from very suitable (Class A) to unsuitable (Class D).

A correlation was established between the
hesphorus content of the soil and the growth rate of
caribaea var. hondurensis in West lalaysian plantations,
iutrition and fertilizer experiments showed that the
relication of phosphate to certain soils resulted in
rzrked increases in tie growth rate and health of P,
caribaea var. hondurensis, 4 number of long-term ~
fertilizer trials were established,
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1. INTRODUCTION.

In November, 1967, the Government of Malaysia,
assisted by ths Food and fgriculture Organization of the
United Nzt under the United Nations Development
Programme und) (UNDF), started a five year
project tit Lict Plantations of Quick-Growing Industrial

C carry ocut investigations connected with
a 1 : pulp and paper industry. This
Wwork done under the project on soil
1 fertilizer investigations

ationgs,

2xCKGROUND

The first experimental plot of conifers was
rlznted in Lalaysia in 1932 when a plet of Pinus kesiya
was established in the Cameron Highlands. Howevar,
systematic trials with exotic conifers started only in
1GEND vhkan an AffAractztinn Branch wne Aderalnrad in +heae

rorest Research Institute at Kepong., - t

Initially the Afforestation Branch was

¢stablished in order to conduct afforestation resesarch
¢n degraded mined areas. Later it was decided to investigate

tne use of introduced conifers in areas poor or deficient

[

n netural regeneration and to lcok into the feasibility
f a pulp and paper industry based on locally grown long-
ibre materials,

L

iy

In 1964, United Nations aid was sought in
connection with conifer afforestation research, The
Government's view then was that the large-scale planting
of pines could be safely undertaken in Halaysia and that
1t was considered "neither preme ture nor inherently
risky that steps be taken to establish plantations of
these quick-growing industrial species on a more extensive
scale to initiate industrialization",

PURPOSE OF TH: PROJECT

The project was approved in November, 1967,
The Food and Agriculture Organization of the United
Netions isg acting as executing agency for the United
Nations Development Programme.

- The main purpose of the UNDP/SF project
Pilot Plantations for Quick-Growing Industriel Tree



e 1 in the Flen of (puretion was to
: _;f prilot plentations on which to
- Ior ¢etablishing leorge-scale
- d grewing long-fibred troc species
. v ef ccllulesae material, Selection
- ; ; rti ; int of view of
iR AET 4 cussibility ard
FraBy Tty growth wes
[ GLCED 0F TR s CTIVITITS
of tre pro ety hr. 4. Plattcborsze
€5 a 3oil Survey threa
f 19€7. Hie terms of as

vleymant contact wercs-—

the general supervision of the
8L g2r and in close cc.laboration with the
rencl counterparts, the Soil Surveyor wills

« asgemole 2ll ex.sting informetion on
s0ils of project arca and moke quick
riconnaissences in order to cezist
in the selection of potentinl plantation
arcags

i carry out u gomi-detsiled soil survey
and land capability classification of
svulected arezs and make investigations
on characteristics znd managanent of
Teprosentative goilss

3. carry out a detailed survey of selected
sites for nurszrics and pilet plantations;

4. produce maps and reportss

5. troin the nctionel counterparts in the
above survey tochniques”,

Kowzver, it becamc obvious in 1569 that

Y0 emphasis of the vroject would have to be shifted

fr0§ *stablishing pilot plantations to investigations,
~HCL 2 change was necded bocause of a number of problems
hhl@a Wiers found to be associoted with sstablishing
Conifir plantatione in kalaysiz. Two of tho most important
of thaze problems were associctod with 50ils. The first
Ereblen ig the pathar widespraad occecurrcnce of ill-

h“?ith in maleyzisn pine plantings duc probably to

s0i

Qutricnt deficicencies complicated in some cagos
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by inter-acticn with competing weeds., The second problem

was that virtually all the pine plantings in West Malaysia
were found to be located on the best (Class 1 & Class 2)
soils - which are in high demand for agriculture.

A new programme of work was subsequently

adopted for the project. Under this new programme the
main soils activities were changed from soil surveys to
investigations into the nutrition of conifers and the
I fertilizers and into the rzlationship between
artility and the growth rate of pines. The study

e soil / growth rate relationship was needed in order
ain a better knowledge of the growth of the pines

r kalaysian conditions and to cnable a soil suitability
ssification for pine plantations to be drawn up.
use Malaysian conifer plantztions were found to be
ntrated on the best (Class 1) soils, it was necessary
tablish trial plots (in association with fertilizing)
¢ poorer soil series,
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ORX ON SOILS BY THE SOIL SCIENCE DIVISION OF THE
~PARTHINT OF AGRICULTURG AND THS RUBBER INDUSTRIES

fe
T
i

The Soil Science Division of the Department

of Lgriculture completed a reconnaissance s0il survey

of west Malaysia in 1967 and a generalized soil map of
West kzlaysia was made available at the end of 1968.

These s0il maps are useful not only for agriculture but
also for forsstry, and they are a valuable aid in the
selection of sites for pine plantations. The Department

of Agriculture has also drawn up a "Soil Suitability
Classification” mainly for the use of rubber and oil

pelm planters (Leamy and Panton, 1966). This classification,
which has relevance also for pine planting, is referred

tc in Section 3. The Rubber Research Institute of Malaya
nzs done excellent work on soil nutrition and ths use

if feitilizers - work which is also valuable for Falaysian
LLIe2stery,

2. SOILS OF WAST MALAYSIA

The woils are characterized by intense
ﬁ?atherlne and in gencral have very good physical properties,
They are fairly deep and generally well drained and they



ne juate clay content and good water helding capacity,
=0 -, and structure. Except for the A horizon, which
i 2 1 of maximwn biological activizties, the
perd oo usually weakly developed. Granite, gand-
T «nd shale arc the most common parent rocks.
N 1z acid (pH 4.5-%), very lezched
o low nutrient rescrves, Chemical
$ 3 the : nutrients
iy tae surface soil (A4 horizon) Iutrizni
wor abruptly in the horizons telow the
.ps are uwsually no westherable minerals

£ the roots except in t ¢ shallow soils

In the tropical rai:forest therc is a constant
circulztion of mineral nutricents and organlc matter beitween
s0il 2nd plant which ects against leaching and helps to
maintain the level of soil feriility. When the forest
L &l ik R ~+314hrium i interrupted and thes soil
fsrtility can quickly degenerate. Clearing and burning
of the natural forest is a comuon and probably mnavoidable
practice in any plantation schume and involves considerable
nutrient losses from a system inherently low in nutrients.
Erosion is accclerated, leaching losses are increased
and the fertile surface soil can quickly deteriorate.

oy

3, SOIL SUITABILITY CLASSIFICATICKN
POR PINE PLANTATIONS

The successful introduction of an exotic
forest trec involves long-term planting trials and
research. Such a research programme is essential in
order to obtain a satisfactory knowledge of the
performance of the species under local conditions and
to allow sound decisions to be made on the economics
of large-scale plantations. 4 study of the relationship
between pine and soil is an important part of a rescarch
programme but it requircs the cstablishment of
experimental plantings on a wide range of raopresentative
solils,

Ixperimental pine plantations were started
in Malaysia in 1950, liost of these experimental plantings
were eostablished on the better soils. The few rlantings
on soils of lower value (with physical limitations)are



gener: limited in area to be of great help in
deter: cas effects of these limitaticong on tha
gron. pines. The project has thoerefors ztzrted
to = n trial plantings on the poorer soils.

fhe soil suitability c¢léessification for pines
whicn 1o given in this report has boun dueveloped from
1 made 1n the pine plontaticns throughout

i i@, combined with informetion available from
with pincs in other countriss. The seil

: oilizy classificetion availavle from ihe Malazysien
Department of Agriculture, and which hag been developed

mainly for rubber and oil palne, was also found very useful
in formulating the claseificetiion, This soil suitability
cr pines should be regorded as tentative, espocially

in the lowoer classces. It is probable that amendments

to the classification will be regquired when more information
becomes zavailable from experimental plaentings now being

made,

The classification is based on two main
assumptions, one of the most important of which is that
the plent nutrient deficiencies which characterize
Malaysian soils can be corrected by fertilizers. Fertilizer
requirements are not mentioned because the necessary
information is not yet available for the wide range of
s0ils considerad. However, in Section 6, guidelines are
given on the criticel level of phoshhorus. Another
important zssumption concerns the soil internal drainage.
It is considerod that extensive artificial drainage.is
neither feasible nor cconomical for pine plantations in
Melaysia. The major differencec between the pine soil
suitability classification proposed in this report and
the hMalaysian Agriculture Department clessificetion
(Lezmy and Panton, 1966) is therofore in the importance
placed on internal drainage.

In the proposed classification for pines,
four clesses have been established. In order to avoid
confusion with the Agriculture Department classification,
letters L, B, C, D arec used instead of numbers.
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vV O TED SUITABILITY CLASGES

Soils withk no limitations

'@ deep (over 3 iset),

{, friable, well

ind structured soils

i5 not of prime 1mporu5nca
it i3 not sand, and
provided the other conditions

are satisfiecd,

Soils with minor limitations
Thess are dezp (over 3 faet)
goils with one or more of the
following limitations:-

(az modsrate drainage

) e TORCRORs, —o
o LU R S T

(c) weak or moderate compaction
(d) frequent (up to 50% of volume)
stones or concretions.,

Cizes § Soils with at least one serious
“Lhrginal } limitation

The limitations are:—

(a) effective depth of only 2-3 feet

(b) imperfect or excessive drainage

(c) very frequent (50-80% of volume)
stones or concretions

(¢) strong compaction

(e) peat layer (above 4,000 feet
a.s.1l., — not associated with
poor drainagec conditions

(f) sand texture throughout

(g) slopes Stuupur than 40% but
less than 60;1.’ °z

72

Soils with at lecast one very serious

limitation

The limitations are :-

(a) effective depth less than 2 feet.

(b) poor drainage and associated
conditions (peat, acid sulphate
clays, salinity)

(c) dominant (over 80% of volume
stones or concretions

(d) slopes steeper than 60%

5




CLESCIFICATION OF REPRESENTATIVE SOIL SBRIBS ACCURDING
TO THEIR SUITLBILITY FOR PINES

Cn the basis outlin.d above, the most
snTative scils occurri Weat b
i e in Table I aceor their es
: i1 tor pine plants The soils of the
tLeopronds are not includosd le¢ I. They are doslt
with in 3zction 3.2,2, Sem: so. 1 series vary considerably

arie
teelr suitability for pine lantations end consequently
foll into two differont suitab lity classes. In Table :
L1z seoond suitability class o thase perticular soils,
1o indicatsd by the clasz lett. p (in brackets) of the

cecond elass,

The alluvial soils arc of limited value for
pine plantations due .to their .enerally poor drainage
conditions., They ars more suiv.a io agrioul butve Thoy
are included in Table I only b.cause small extents of
some of them probably be found in any futurc large—-scale
“ine plantations,

cplands
_--—--—*-._

To estimate the suitability of the soils of
the stecplands is a more comploax task as it depends not
enly on the sail morphology but also and to a greater
xtent on other factors such as erosion hazards, internal
ccess difficultics and high costs of ¢stablishing
clantations, Furthermore, the goils of the steeplands,
1g considerad unsuitable for agriculture have not
Cen surveyed or differentiated., On Malaysian soil maps
they are shown merely as "steepland soil association",

b4 B v

(

m

o

o o T
-

) Generally speaking, the hilly terrains in
“est Melaysia show a very dissccted topography and
@ifficult internal access. The stceepness of the slopes
increcascs very abruptly from the lewlands to the hilly
terrains, Erosion is severe because of the association
of stecp slopes, heavy rainfall and erodable soils,
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Except on the upper slopes where skelettic
soils are not uncommon, the soils over the steeplands
are gensrally decep (espucially in the granits mountains)
znd would be suitable for pine plantations if it were
not for the steecpness of tha topography. The pilot
lantation which coverced very steep slopes in the Lenggeng
rest Rescrve, has demonstrated the difficulties and
¢ high costs of ¢stablishing pine plantations on
stcep slopes. L Consultant in Forcst Ingineering
:commended strongly against the use of the kalaysian
stecplands for conifor plantations (Rudmann, 1971).
[t is reocommended at the present stage of conifer planting
1n kzlaysia that the "steeplands" be avoided. Possibly
iz the future, when theres has beon greater eXpericncae
with the establishment of conifer plantations or when
re may be a general or local shortage of land,
sonsideration could be given to planting conifers on
limited areas of the steeplands. It is strongly recomnmended,
fowsver, that slopes greater than 60% be left under
ruinforest,
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4. RECONNAISSANCE SOIL SURVEYS OF
' POTENTIAL PLANTATION SITLHS

INITIAL SOIL SURVEYS OF TH:Z PROPOSSD SITHS

e

_ In 1967, lalaysian State Forest Officers,
1 response to a project questionnaire, submitted lists
OF possible sites for large-scale plantations. During
1968, reconnaissance soil surveys of theses sites were
??de in order to determine their relative suitability
\Platteborze and Ze, 1970(b) ). The work done in
&ssociation with an investigation of the sitos by a
forest Engineer Consultant (Rudmann, 1971),

. Table II lists the sites which were surveycd
and Figurg I shows their locations, Table IIT summarizes
the resylts of the work,
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TABLE II

LIST OF THE PROPOSED SITES

State Site
Selangor Ulu Langat Forest Reserve
Pahang Bukit Tingsgi Foresf Reserve
Negri Sembilan Mantin Area
Perlis Mata~Ayer Forest Reserve
Perlis Rimba Mas lias Forest Reserve
Kedah Bukit Keya Hitam F.R.
Kedéh. PBukit Tangga Forest Reserve
Kedah Tampoi Forecst Reserve
Kedah Sungei Muda Area
Kedah Pedu Forest Reserve
Kedah Trenas Forest Reserve

‘ The reconnaissance soil surveys, comhined
with the findings of the Forest Engineer Consultant,
shoyed that none of the proposed sites, even a regional
basis, had all the features desired in a large-scale
plantation scheme - sufficient area, proximity to a

sui#able pulp mill site, reasonable topography and
satisfactory soils,.
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RECONNAISSANCE SOIL SURVEY OF THE BAHAU FOREST RESERVE

In 1970, a reconnaissance soil survey was
made of the Bahau Forest Reserve in Negri Sembilan
(Platteborze and Be, 197C(b) ).

The major soils of the Bahau Forest Rescerve
belong to the Durian, Batu Anam (ultisols) and Halacca
(concretionary oxisols) series. The soil physical
limitations are a strong compactness of the subsoil in
the case of the Durian and Batu &nam series and very
frequent lateritic, concretions and boulders in the
case of the Malacca series., Furthermore, as shown by
the analysis of soil samples colleoted during the survey,
thess soil series are deficient in plant nutrients
aspecially phosphorus. The soils are of specizl interest
for pine plantations because, first, they arec in less
demand for agriculture, sscond, they occur on gentle
topography which is favourable for large-scale plantations
and third, they occur in very extensive arcas, cspecially
in the central part of lcst lMalaysia. On the basis of
the soil survey, sites for trial plots on the Bahau
F.R., were recommended and these plots ars being eatabllshed.

5. SEZLECTION AND SOIL SURVEY OF THI EXPZIRIMENTAL
PLANTATION ON THE LENGGENG FOREST
USERVE IN NEGERI SELBILAN

An experimental plantation scheme, covering
approximately 250 acres was established on the Lenggeng
State Forast in the Mantin District of Negeri Sembilan
in 1969-70. The main rcasons for sszlecting this particular
arca were first, that it is rcpresentative of a large
area of hilly terrain in West Malaysia, sccond, it
provides opportunities to gain experience and study
problems on both moderate and steep slopss and third,
it is relatively close to the Project hcadquarters.

The soil survey of the area showed the
soils to ba derived from granite, to be fairly deep
and to be morphologically suitable for growing pines
(Platteborze, 1971(d) ). However, the experience gained
in this experimental plantation has demonstratcd the
seriousness of crosion problems, and the difficulties
and high costs of establishing pine plantations on
these stecp slopes. Forest plantations on such steep
terrain cannot be racommended
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Investigations werce also mads of two plantations
in the State of Johors (Plattcborze, 1970(a) ).

6. SUIL NUTRITION

In som¢ Mzlaysian plantations the pines are
growing very fast indeced. Howevsr, the plantings show
great variation in growth ratc from onc locality to
another and even within 2 given locality. Some plantations
are very patchy in devsloprent with large differences
in the size and health of the trees., Furthermore, symptoms
of illhealth are widespread and includc dead. tops znd
branches, thin crowne, poor foliage colour, leaflezs
shoots and foxtailing. Therz iz evidence thzt certzin
stands which were hezlthy when young have developed
symptoms of illhealth as they zged. Ths grzzt variztion
in grovith retz and health cccurring in the pine plantations
e zeile which merrbnlngiers1ly 2re similzr, stronely

suggests soil nutrient deficienciss.

There is obviously great need for research
into thec role of soil nutrients in Melaysian conifer
plantations and into the possibility of improving hezlth
and growth rzte on certain situs by the use of fertilizers,
The project therefore carried out investigaticns with
the following zims:

(a) to obtain irformztion on the rclationship between
soil fertility (2s shown by chemiczl analysis)
and growtk ratcs of conifers in ¥West Malaysia in
order to determine nutriticnal levels 2t which
fertilizirg is zconomicy

(b) to determinz whether ilihe2lth or zlow growth cn
certzin sites is czused by nutrient deficiency and
if so the nature of the dzficiency;

(¢) to determine mcthods of overcoming illhezlthk and
increasing growth rztce by the use of fertilizers.

This programmz involves long-term research
which can only be initiated during the limitsd time of
the projsct.

‘The most important nutritiocnal component
affecting the pine plantatione will mosi likcly centre
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around the deficicncy or imbalance of major elements,
In kalaysian rubber plantations, the cccurrence of
nitregen and phosphorus deficiencies was demonstrated
many years ago and the use of fertilizers with emphasis
on these two elements iz now stendard practicc. The
application of phosphate fertilizer is essuntial for
the successful growth of pines in Malaysian nurseriss.
Nitrogen and potassium were alsc found deficient but
not to the same extent as phosphorus,

SHORT-TERMN INVESTIC.ATIONS

The Relationship between Soil fertility and Growth
Rates of Pines in West lizlaysic,

This work covered ten O.25-acre plots of
Pinus caribaea var, hondurensis, 5 to 13 years of age
(Platteborze et. al (19717 7). £ight plots are located
in the State of Selangor and on: each in Kedah and
Perlis, The total available contents of nitrogen,
phosphorus and potassium in the soils were estimated
from soil analyses and correlated with the average height
of ten tallest trees in each plot. The mean height for
each plot was adjusted to a standard age of ten years
by using age/height relationship of thrae Forest Research
Institute sample plots.

The results, which are shown in Table IV,
indicate a significant correlation between available
phosphorus in tha s0il and growth rate, The correlations
in the case of nitrogen and potassium are not significant,
The relationship growth/phosphate, as shown in Migure 2,
is hyperbolic in form,

The correlation provides the basis for a
tentative classification of the fertility status of the
soils in terms of their measured content of available
phosphorus. The soil can be regarded as being very
deficient in phosphorus, when the total ameunt of available
phosphorus within the effective depth (up to a maximum
depth of 200 cm.) and calculated on the basis of a soil
density of 1,0 is less than 20 kg/ha, and as having
sufficient Phosphorus, when the total amount excceds
60 kg/ha,
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TABLE IV

SSTTMATED HEIGHT LT 10 Y34RS OF 4AGE LND BSTILMaTLED CONTENTS
OF N, P 4ND K IN THE SOIL

{ Plot No.(Ranked | Estimated Height Kg/Ha |

in Order of at 10 Years of , . !
;Height) | &ge (ft.) .. X P 3 K :
[ : I
| 6 14 13,500 105 l 210 |
t 1 73 } 12,000 115 220 !
{ 7 71 i 9,500 60 180 !
! 2 69 ! 12,500 95 | 165 !
| 3 67 i 13,000 35 ' 600 !
: 5 66 i 6,500 45 | 680 !
! 9 64 } 17,000 20 § 245 |
i 4 58 {12,000 30 ¥ 310
: 8 54 i 6,500 25 1 90 |}
i 10 i 52 ' 10,000 20 i 650
1 i : b M

Further cevidence of the important role played by

soil nutrition in the growth rate and health of pine
plantations in lialaysia was revealed by an investigation
of two adjacent plots of P.caribaea var. hondurensis

which differed widcly in growth rate and hcalth (Flatteborze,

1970(b) ). The estimated phosphorus, potassium and
nitrogen contents of the soil of the faster growing

plot were 43%, 31% and 11% respectively greater than
those of the slow growing plot. It was concluded on the
basis of the above rclation between soil phosphorus
content and height growth, and the rosulis of fertilizer
trials, that the difference in phosphorus content was
the factor mainly responsible for the difference between
the growth of the two plots.

The Effects of Major and lMinor Elements on the Early
Growth of Pines

An experiment was carried out on the surface
s0il of the Rantau Panjang plantation in Sclangor with
the aim of obtaining information to guide future exper-
imentation and to give a preliminary indication on
fortilizer requirements {Platteborze, 1971(c) ). The
plantation of Pinus caribaca var., hondurensis on
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the Rantau Panjang forest suffers widespread symptoms
of illhealth. It was an omissicn type pot experiment
using 13 clements and it was carried out in a plant
house designed and built by the project in the research
nurscry of the Forest Research Institute at Kepong.

There was a striking response to phosphorus
but no obvious responsc to any of the other elements.
The course of hoight growth is given in Figure 3. The
abscnce of phosphorus resulted in severe stunting and
in the death of some of the pincs within 12 months
~ftcr the start of the oxperimert (Figure 4).

The Effects of P and NPK Fertilizers on the Early
Growth of Pinecu

This experiment, which was carried out
in the Rantau Panjang plantation, tested the use of 1two
fertilizers (P and NPK) at two r:tes of application
(4 0oz. and 8 o0z. per tree). The fertilizers were applied
shortly after the trees were planted. The experimental
design uscd 5 treatments and 20 replications with
individual trees as unit plots (Plattsborze, 1971(a) ).

The phosphate trcatment was associated with
a significant and 35 per cent increase in the height
growth of the pines over the first 14 months following
fertilization., The NPK fertilizer did not give a
gignificant growth response, probably because of its
low lavel of phosphorus.

LONG-TZRM EXPERIMENTS

Based largely on the results of the above
short-term investigations, long-term experiments were
designed and established in order to ¢xtend the work
to other soils, to provide more detailcd data on
fertilizer requirements and responses, to determine the
effects of fertilizers on rates of yield and to provide
a2 basis for cstimating the economic gains to be cxpscted
from the use of fertilizers., Boron was included in some
of the experimecnts following the recommendations of the
Tree Nutrition Consultant.
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The following long-term experimcents have
been established:

(a) Pertilization of an 8-ycar-—old Pinus caribaca var.
hondurcensis stand on the Rantau Panjang
Forest Reserve

Response to phosphorus on this forest was
found in two previous experiments (Platteborze, 1971(2);
1971(c) )« The aim of the cxperiment is to determine

whether the heazlth and growth rate of the older plantations

in the forest can be improved by the application of
rock phosphate. The cxperiment covers 3.7 acrcs and
compriscs 5 treatments and 5 replications.

(b) Fertilization of Pinus caribaea var., hcndurensis
on thce Rantau Panjang Forest Reserve at
the time of planting

The aim of this experiment is to test the
effects of nitrogen, phosphorus and boron fertilizars
an the early growth. The gxperiment covers 3.7 acres
and comprices 4 trastments and 5 replications.

(¢) Fertilization of a 6-year-old Pinus caribaca var.
‘hondurensis stand on the Kampohg Gajah plantation

The Kampong Gajah plentation shows very
poor growth and widespread symptoms of illhealth., It
was established on abandoned farmlocnd and on probably
very degraded soils. The aim of thae experiment is to
determine whether the health and growth rate in the
plantation can be improved by the application of
fertilizers (nitrogen, phosphorus and boron). The
experiment covers 4 ccres and compriscs 4 treatments
and 5 replications,

T« ASSISTANCE TO PRIVALTE FORESTRY CONPANIZS IN THEIR
SOIL 4ND NUTRITION PROBLINS

hdvice and assistance was given to two
Japanesc¢ paper companics which are establishing
cxperimental plantations in lielaysia. Help has been
given in the identification of the soil sories on
their lend and advice has been given on nursery and
plontation fertilizing.
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8., TRAINING

The training of counterpart staff has been
an important part of the activities of the projecct's
soil section. In perticular, training wes given to
professional and technical staff in the field work of
soil surveys and fertilizer experimentation.

9, THZ SOIL LABORLTORY &T TH2 FOREST RESEARCH
THST1TUlL, KBPONG

The soil laboratory, which has been in
operation since January 1967, makes the following
routine soil analyses: particle size, pE, moisture

content , loss on jgnition and cstimates of the content
of carbon, phosphorus, potassium and nitrogen. ine
facilities have been oxtensively used by the projoct,
which has provided the laboratory with a considerable
amount of egquipment such as high speed stirrers,
centrifuges, shakers, particle size apparctus stand,

pH meter, elcctric oven, balances and water distillation
apparatus.

10, CCNCLUSIONS

1041 THE POTESNTILL FOR LHRGE-SCLLY CONIFZR PLANTATICNS

The prospccts for large-scale pinc plantations
in Malsysia arc good. There arc large areas of land not
yet used for agriculturc which can possibly be made
available for pinc plantations. Rates of growth on
suitable soils arc very fast. lalaysian soils, in gencral,
are characterized by good physical properties, and
although most soils arc hoavily leached and have a
low content of nutrients, the experience of the rubber
industry, in particular, has shown that plant nutrient

deficiancier can be corrected by fertilizing.
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1 iNT NUTRIZNT DEFICIENCIES

P

Growth abnormalities arc widespread in
aysian pine plantations. These abnormalities,
ch are symptoms of illhealth and which include desad
sz and branches, thin crown, poor foliage colour,

L

lzzfless shocts and foxtailing, are probably a result
-# putritional deficiencies., The project consequently
ctzrted @ programme of nutritionnl investigations,

It has becn found in two cxperiments that
the application of phosphorus results in a marked
ircrease in growth rate on one particular forest and
- study of the growth rate of Vinus caribaca var,.
rondurcensis on varicus Malaysi?n sites in relation to
treir contents of N, P and K stowed that growth rate
was correlated with the phosph rus content of the soil.

No growhh responses to the application of
nitrogen have yet been obtained, However, it is not
unlikely that future research w.ll show such responses
and that on some sites, other elLeménts such as possibly
coron may be found tc be detici:int.

THZ NEED FOR -FERTILIZERS

In pulpwood plantations, fast growth and
nigh yields are requiraed over short rotetions. kost
laleysian soils have low nutritional status. Under
such conditions, the need for fertilizer application
15 particularly important and should be accepted. In
tns past there has been a roluctance throughout the
werld to use fortilizers in extonsive forestry but
the importancae and valus of fertilizing is becoming
morz and more rccognized by forestars.

g
1

o In rubber plantations it is =zccepted that
fertilizing is required to ensure continuecd high
rroductivity.

Records on growth rates in pine plantations
2sizblished on Malaysian soils derived from shale and/
or sendstone indicate that fertilizers will bec needed
to develop vigorcus growth on such sitcs; on granite-
?erived soils fertilizers may not be indispensable;
“owever, it will probably be found that even granite
€0ils will require fertilizing in order to maintain
haalthy and rapid growth into the second rotation or
“Ven perhaps towards the end of the first rotation.
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At this stage it is not possible to draw
definite conclusions as to the kinds of fertilizer and
tertilizer regimes for kalaysian pine plantations;
fertilizer requirement may be quite different from
slte to site: more research is nceded in this field.
However, it is felt that emphasis will have to be
vlaced on phosphate in any future fertilizing programme,

It is advisable to cpply ths fortilizer
c¥ the time of, or shortly after planting in order to
ensure maximum early growth anc rapid capture of the
site. It is also the ersiest and cheapest time for
applying fertilizer.

EROSION CONTROL

after the removal cf the rainfcerest,
virtually the whole nutrient cepital is in the surfzce
soil, It is therefore of grezt importance, in order
to maintain the soil fertility, to reduce the risk of
arosion fn A minimim. One of tl: best wavs to control
erosicn is to encourage a rapid soil cover, gither by
regeneration of natural regrowth or by sowing leguminous
plents or other suitable cover crops. Fertilizing a
Pine plantation at thc time of plenting may also =2id in
rcducing erosion by snsuring repid cenopy closure and
2arly capture of the site,

Serious erosion on steec slopes is almost
P I

irmpossible to control effectively and therefore such
slopes should be avoided for plantation estoblishment.

YZED COMPETITION

Strict attention must be given to weed
control, 4 careful balance should be the aim, with
Somz cover to prevent erosion and excessivo lsaching,
but with the weeds kopt sufficiently under control to
reduce competition for nutrients and woter,

The wecds compete with the pines for
nutrients as well as spacc. 4n untended plantation in
Malaysia will develop an extremely densc stand of
weods which will dominate nany of the pines. Weed
competition in some of ths plantations has probably
been partly respomsible for the illhoalth of the
pines,
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10,6 THE NIED FOR RESEARCH

The future prospects for growing long-fibrs
plantations in Malaysia are promising and several States
are alrcady actively engaged in planting programmes. A
continuous rescarch programme is thcrefore essential.
Soil nutrition is onc of the mest important probloems
faced in lielaysian pine plantetions and unless the soil
pnutrient deficiencies are clerified and overcoms, it
will not be possible to move confidently inte large-—
scale plantations establishment,

Rescarch on iree nutrition has been initiated
by the project znd basic long-—tirm experiments laid
down in several localities. It is vital that the research
prcgramme be continued and further developed. 4 soils
and nutrition section is necded within the Afforoestation
Branch of the Forest Rescarch Instituts and with a2t
least two professional researchers, one on chemical
analysis and the other on field trials.

11+ RECOMMENDLTIONS

The following are recommended:

(2) Continuation of nutritional research. This includes
further glasshousc pot trials, fiecld experimonts ond
the continuation of the current sxperiments, Detailed
recommendations arc given in Technical Report No. 1.

(b) Strict control of wecds.

(c) Testing effective methods of controlling c¢rosion,
and testing the relative valuce of verious cover crops
for holding end building up the¢ nutrient rescrve of
the soil.

(d) #dvising and assisting private companies on methods
and problems of pinc establishment.

(e) Training in modcrn methods of soil and leaf
analysis for the officer in charge of ths soil
laboratory of the Forest Research Institute 2t Kepong.

(f) Lcceptance by the Melaysian Govaernmant that the
future lerge-scale conifer plantations should be
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established on reasonable topography and on soils which
mey be suitable for agriculturc.

(g) haintaining a systcematic exchange of infornction
among researchers, including an exchange of informztion
with other tropical rogions,
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13, LBSTRACTS OF VORKING PLPSRS [AND SCIZNTIFIC
REPORTS PRCDUCED BY THE SOIL SSCTLON
OF TH3Z PROJECT

F40. Pilot Plantations of Quick-=Growing Industrial Troe
Specics, Malaysia. Initicl site survey of Potential
Forest Plentation Sitces in west halaysia bascd on the
work of A, Plattoborze and C.S. &¢, Ccunterpart.

FO: SF/MLL 12. Vorking Paper No, 3.

Reconnaissance scil surveys of forest areas
proposad by the Maleysian 3tate Forest Officers as
possible sites for large-—scale conifer plantations
were made in order to determine their suitability
for large-scale conifer plantations,
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“uC, Pilet Plantations of Quick-Growing Industrial Troe
y HMalaysia. fissessmcnt of tho Suitability of the
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¢ of the Bahau Forist Reserve for Pine Plantations

e

o1l

uz3d on the work of I, Plsatteborzo and CoS. Do,
Crwntorpert. FO: SF/MAL 12, Working Paper No. 4.

The soils of the Bahau For-ost Eescerve in

~weri Sembilan are characterized by heavy texture ond
i1.% nutrient content. They are thereforc in lesser
denand for agriculture then arc most othsr soils in
ths lowlends of West Helaysia. Because they happen to
be associated with gasy topegraphy and cover large aruas,
they are of particular interest for forust plontations.

wWork discussad in this paper desecribes the morae

wxvzneive of thase soils and indicates the locotions
Tor the trial plantations which were lztor established
oy the project.

Tu0, Pilot Flantations of Quick-Growing Industrial Tree
cics, kalaysia. So0ils of theo Kempong Gajch oand Labis
iine Planfations in Johorc bascd on tic work of 4.
Fl=ttcborze. FO: SF/MLL 12, liorking Paper No. 5.

The trial plantation of P. coribacs ver,
idurcnsis at Kampong Ganjah shows Severc symptomg
°f 1llhcalth which is probably due basicelly to nutrient
Csficiency, The study discussod in this paper was made
With the objcct of describing the soils ang loceting
in area fer a fortiliger cxperitient,

5 i

alt

The s0il of the Lobis plantation bslongs
Yo the "Rengam" scries and it is probably alluvial
i origin, It is a fortile s0il on which the pines
2re growing exceptionally fact,
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. anmtation show scerivus symptoms of illhealth which
P ainonly due to nutrient deficiency. The object of
j sxyeriment was to obtain data on which to base
.~.» ictailed experimentation : surface soil was
.- i +n an omission type pot experiment with P.ceribaea
-, =:niurensis using 13 elements. 4 plant house was

--—-"-'_"‘-'—-_-“ - .
' <%y the project for the experiment,

Thera was a striking response of P.caribaca
.-, r:ndurensis to phosphorus but no obvious responsc
et
-7 - the other elements., Th: abscnce of phosphorus

) =

- :-lze¢d in severe stunting and in the death of some

» -za pines within 12 months after the start of the

_r:::i::nt.

Filot Plantations of Quick-Growing Industrial Tree
.;:c1%s, halaysia. soils of the Project's Plantation
-n tne Lenggeng Forcst Reserve, Nbgrl Sembilan based
Tim anle 3 an

n 1aE WOTK OI ie PlOULEDULsGe DO olfmel 1o morking
fazer No. 13,

‘ This paper describus the soils of the project's
zluntation on the Lenggeng Forest Reserve in Nogeri
<.mkbilan,

The soils are all of the "Rengam" family.
thsy are decp and suitable for pines. The soils were
“iferentiated on topography. Juvenile soils occur on
iz upper, stcep slopes while colluvial soils are'!dominant
along the lower slopes. Mature soils occur over the
-owland terrains.

-

“+0s Pilot Plantations of Guick-—Crowing Industrial Tree
zz3cles, Helaysia. & Soil and Vegetation Study under a
j U caribaea Plantation in hWest Mealaysia based on

sl Work of 4L, Plzattoborze., FO: SF/LLL 12. Scientific

“:port No, 8,

Thig paper discusses a difference in height
- ¢ feet, at 6 years of age, betwoen the eastern and
““tirn parts (sub plots) of a 0,2 acre plot situated

e
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in a Pinus caribaca plantation close to the Forest
Roscaroh Institute at Kepong in the State of Selangor
in West kalaysia.

The two sub-plots are almost identical in
aspect, relief, shapc and soil morphology. The estimated
phosphorus, potassium and nitrogen contonts of the
taller sub-plot are 43%, 31% and 11% respectively
greater and the carbon content 9% less than those of
the shorter sub-plots.

It is concluded, or the basis of foertilizer
trials and & previously determined relationshdp between
phosphorus content and height growth of Pinus caribaca
in VWest Malaysia, that the dif:'erence in phosphorus
content of the soil is the fac-or basically responsible
for the differonce in pine grouth.

The ground ceovers ¢f the twe sub-plots differ
markedly, The fern, Dicranopteris linecaris, almost
completely covers the poorer sub-plot and is much less
abundant in the other, but the differcnce im ground
covar is reegarded as a scecondary effect.

FA4O. Pilot Plantations of Quick-Growing Industrial Tree
Specics, haleysia, h Preliminary study of;the Corrclation
between the N, P and K contents of the Scil and Growth

of Pinus caribaca var, hondurensis in West ilalaysia

bascd on thec work of .. Platteborze, FO: SF/lisL 12.
Scientific Report No. 11.

This paper discusses the nutrient status
of the so0il in ten plots of Pinus ceribaea var.
hondurensis, aged 5 to 18 years, in West lialaysia
in recletion to growth rata.

4 significant correlation was found betwzen
growth rate and the amount of available phosphorus in
the profile. No such correlation was found in the case
of nitrogen or potassium,



FIGURE 1

Locations of the Potential Plantation Sites in West Nalaysia
which were Surveyed in 1968
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&
Mean Height (Ft.) of the 10 Tallest Trees at 10 years of age

FIGURE 2

The Relation between the Growth of P.,caribaea var. hondurencsis

and the fmount of Available Phosphorus in the Soil of West

Malaysian Plantations
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FIGURE 3

~rs Course of Height Crowth of Pinus caribaea var. hondurensis
—% Pot kxperiment at the Morest liesearch Institute, Kepong,
=.zv6ia with durfaoce Soil. from the Rantau Panjang Forest

Tocerve, o5elangor, Malaysiz.
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