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1. OBJLCT

The object of this preliminary test is tu study the effect of
superphusphate and Japanese pelleted fertilizer on the growth of
Pinus earibaea when applied at the time of planting.

2. LOCATION

The test is located on the Rantau Panjang Forest Reserve,
Compartuent 38, Bleek C (ses Figure 1).

The general landform of this fourest reserve is rolling to
hilly with the steepest slopes not exceeding 30 per cent. The actual
experinental area covers the erest of a low riage (+200 feet Al.o.L.)
where micr.topography is uniform and slopes roange from O to 5 per
cent approxim.tely.

The s.ils which are uerived from sanustunes cnu quartzites, are
cecp, well drained anc of a fine sandy clay loam texture. They are
icentified as the Serdang Jeries ana are rather low in plent nutrients.

3. DESIGH

-

Twe types of fertilizer were testedi-
(i)  Superphosphate (40% P205)

(ii) Kokei Ball Fertilizer: Tnis is a product of Hitsui & Co.
of Japan .n¢ is a N.P.K. fertilizer. The indivicual balls
welirh approxicately 1/2 .z, each. The percentege of N.°P
& K in this fertalizer, as stated by #itsul & Cu. arc as
follows i-

NH 4~ Available P05

6.0 4.0

TR Pt
Y

Treantients:

(a) Superphusphate 4 <z. per tree

(b) Superphusphite 8 oz. por tree

(e) Pellets approexinately 4 cz. jur trec
(d) Pellets appreximately 8 vz, per tree
(¢) Control



The amounts (gm) of the three elements applicd per tree unuer
the treatments are as follows:-

Treatiient N P_05 K.O

(a) 0 L5
(b) 0 90
(e) 6.8 L.5 3.4
(d) 13.6 9.0 6.8
(e) 0 0 0

Lay Out: Randumized blucks (Figure 2). .
Unit Plet: One tree

Replicaticns: 20

WURIK  DUNI

Block C in Compartixnt 38 was plantec on 4th Lugust, 1969 witn

8-month-cld potted plants froa the Datu arang nursery, Selangor.

A bleek of 100 trees on an 2pparently unifori site was
selected before the experiment wes laia down. The 100 trocs were
divided intc 20 blocks (20 ruws) f [ive trees ecuch. The treatients
wore assigned to the blocks ot rondom. The fortilizer wos cppliec
in a circle arcund the tree, five inches aw.y ilrom tae troes on 20th
Cctuber, 1969. Weecs within = rodius of 2 feet _f the trees wore
first removed. A shallow trench, 1 inch deep wnd 1 inch wide was
dug arcunc the troe with o snell trowels The apprepricte amcunt of
fuptilizer wos then placea in the trench and covered with sodld.

Thz heipht of cach tree was ueasured and rocéoruiu when the
sXperiment woes estoblished and ot 3,6,9 wnc 14 menths afterwards.”

Pegs with Lhe experiaent nuaber were placec in front of the
first trec in each row and botween cvery five rows or replicataons,



Table I

Mean Heipht Increment (ins.) (20 blucks)

Superphosphate
I‘. OZe 8 22

L oz

Pellets
. 8 w2

Contrel

13.4 13.6
26.6 28.5
4L6.0 48.1

12.6

23.0 21.8

37.1

0 5 1§

37.1

2.1
17.5
29.1

Table II

Health Score, 14 Months After Trcatient
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Table 111

Hed,ht lnerenent after 14 iinths (17 Llucks»)

“uperph svhate Pellets
i oOg 8 o; L om, 8 oz,

et SR [ S 41,00
60.00 L. 00 40.00 15.00 74400
126.00 110.00 34450 85.50 66.50
66.00 72.00 L7.50 65.00 Ve 0
92.50 85.25 69.25 90.25 67.00
10e.00 50.50 41,50 . 72.00 54400
€6.00 113,25 84.C0 73425 36.00
106.00 75.50 60,00 53.00 50.00
54.00 50,00 93.50 65.50 37.00
79.00 R3.00 Li .80 L&. 50 25,7
96.00 117.50 51.00 48.50 80, 50

61,00 116.00 | 62,75 €5, 00
!
80,75 91.00 | 32,80 52.00 | )
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An anclysis of variance of the above height increments cver

14 nenths is as follows:=

Sovurce of Degrees . f Sun of Mean 2 F.T.
Variation Freedom Squares Squares P=0,05
Blocks 16 10,860.7 678.8

Error 64 27,629.2 431.7

Total 84 45,636.5

Since 4.l4 exceeds 2.51, there is a significant difference
tetween the effects of tie treatments. Furtihermore, the
viariability between the blucks is very low (F = 1.57) which confirm
the humcgeneity of the scil over the site sclected fur the fertilizer
test. =

To discover which of the scveral treataents differences were
significant iay be done by cumparing the trectuent weans or 't' test.

Stancarc deviation = \/error mean squire =/431.7 = 20.78

20.78 _ 5 o,

AT

Standard errcr of trectnent ncans =
Standard errur of differences ketween two neons = 5.04 x J2

From tutles the values of t fur 64 deprees of freedum anc a
probebility of 0.05 is appruxinetuly 2.00. Therefore, a Gifference
cf 7¢13 x 2.00 = 14.26 will unly be exceeced 1 in 20 tiwmes if there
is really nc uifferences vetween the treatzent ncans anc differences
greater than this betwecn two neuns can Le counsicered t. be
significant.

Thus superphosphate significantly increascd the hei ht of the

trecs. Japanese pellets did nct.

For 2 probovility of 0.01 the test is unly very slightly
significant (t = 2.66)
7.13 x 2.66 = 18,97
57.09 (euntrel suean) + 18.97 = 76.06
76.06 {77.69 (8 vz superphosphute)
76.06£ 76.93 (L vz superphusphate)



6.

CUNCLUSION

The response of the young pine trees te supcrphosphate is not
negligible (see Tigure 3). After 14 meonths, the trees which received
supc rphusphate show a total height on on aversge 35 per cent higher
thon the contruls. The biggest response ol the trees, 60 - 65 xr
cent as compired with the contruls, is cbtainec after 6-9 untns.

Then it starts to decrease gradually, the highly scluble superphos phate
probably being gracually washed oway by roain water.

The trecs did not response tu on jnereasc in superphusphute
from 4 vunces te 8 cunces per tree.

The Japanesc pellets ia not st bistic:lly increase the height
of the trec. Tris is mcst likcly due tc the low level of P05
in the pellets (1/10 of the amvunt in the superphusphate).

The effects uf the N <nd K contained in the pellets are impossible
to seperate in such o preliminary test.

FOLLOW~UP_WORK OK THs X PR [auNT

=
ad sule ol a e -~y - . . o - - . - 3
“ua.g,‘utr Wisl bo licdBulew as wrr cncther 6 months ona cvery year

thereafter (20 Junc, 1971; June, 1972; June, 1973 etc.)

To aveid ccmpetiticn, tencing will be done when necesSsary, wnd
at least whenover the heights cf the trees nre LEasureCs
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Fipure 2

Location: Compartment 38, Block C
Rantau Panjang Forest Reserve
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Layout of Fxperiment (No.554.Q.1)

Row Treatients
l Tree Nu. 1 2 i, 'I¢ 2
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19 e L a a C c===4 .28, Pallcts
20 96 97 98 9 100 (Cumplete)
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ll

Tntroduction

The pine plantations on the Rantau Panjang Forest Reserve,
near Batu Arang, Selangor show widespread symptoms of illhealth.
The soils of these plantations have good physical properties.
They are derived from sandstone and 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.

Nitrogen 6,500 (1low)
Available phosphorus 25 (very low)
Available potassium 90 (low)

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

It was therefore decided to lay down a pot trial using surface
soil from a freshly'cleared and burned site on the forest. The Project
number of the experiment is No. SSL02.

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

After the experiment Was concluded, a ri.re permanent type of
plant housc was built. 1t is 37ft. long, 14Tt. wide and has a
corrugated plastic roof.

The nursery ana laboratory facilities of the Forest hesearch
{nstitute at Kepong were used for tne experiment .

The Rantau Fanjang plantations are comprised almost entirely
of Pinus caribaea VAr. hondurensis. Annual plantings were started
in 1962 and at the end of 1970 approximately 1,000 acres hud been
planted.




24 Object

The object of the experimcnt was to determine which elements,
if any, are deficient with regard to the growth of Pinus caribaea
var. hondurensis in the surface c0il of a freshly cleared planting
site on the hantau Panjang Forest keserve in belangor. This 1s a
preliminary experiment which was laid down with the aim of obtaining
information for use in planning future field fertilizer trials.

3, Design.

Omission type.

g 3 Treatments.

1. Minus nitrogen

24 uinus phosphorus

3a vinus potassium

Lo Minus sulphur

5. Minue ealcium

6. Minus magnesium

Te linus iron, manganese, zinc

8. minus boron

9. lMinus copper

10. inue molybdenun

11. Minus nickel

12, Nil

13- All on *

L. All on

ls. A1l on

16. Plus phosphorus (minus 12 elements)
17 Plus nitrogen, phosphorus, potassium, sulphur

18. Plus nitrogen, phoopnorus, potassiun sulpnur, horon,

nikel, copper (nirus $ wlanents)

TR T ]
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—— — W
: -3 -
4
B2 Randomization
S Hep, 2 Lep. J Hep. 4 liepe 5 Hep. 6
(J rot Trea | Pot Treat- Pot  Treat- | Pot Treat- Pot Treat- Pot  Treats
&0 ment | Kos ment fo. ment No. ment No. nent HO . ment
11 19 17 37 2 55 3 73 6 91 7
7 20 1 38 9 56 4 s 17 92 13
3 3 21 12 39 16 57 10 75 13 93 17
S Sl 22 3 40 N 58 13 76 12 e 11
e 5 12 23 2 LY 4 59 15 i 15 95 L
6 s QWi AP L2 3ol | S0t 1 78 18 96 L
1 7 15 25 10 43 5 61 18 79 g 97 14
& h 26 1 Ll 13 62 5 80 3 98
9 10 27 15 L5 10 63 9 8l avh 99 &
rﬁ;u 14 28 16 L6 17 6l 17 82 2 100 5
11 2 29 5 L7 18 65 15 83 5 101 2
12 8 30 6 48 8 66 12 84 7 102 16
L% L 31 7 49 7 67 VB 85 IR 103 1
1L 5 32 9 50 12 68 6 86 10 104 12
15 9 33 18 51 1 69 7 87 16 105 1u
% 1 34 1 52 15 70 1 88 5 106 15
f1a7-L 56 35 8 53 s e 53 2 89 8 107 3
; 18 18" 36 A 5k 14 72 8 90 1 108 9
, ‘




3.3

3.4

3.5

Replications:

I

Pots

3,500 gr. tins of 3179 cc {dia., 15.3cm; ht., 17.3cm) capacity.
The tins were sprayed with varnish (ICI, Duco, Wood Finiish, glossy
water white) and fitted with drainage holes and placed on dishes

which acted as "saucers".

Rate of Application of Nutrients.

Elenent Compound
Nitrogen NH4 NO3
fhosphorus NaH2POL
Potassium KOL
Sulphur Na230L
Calcium CaCl2
Magnesium MgCl2
Iron F'eCl2
Zinc ZnCl2
Copper Cull2
Manganese 1nCl2
liolybdenum LaziioOh
Boron NalBLO7
Ilickel NiCl

Rate per acre

F4oAn

o e

a

lbs
1lbs
1b

1b

The following solutions were made up in order to deliver the
above rate in a 10 ml. ~liquot. Une tiipd.of. each treathienbLwis.

added before sowing, one third after two months und the final

third after another two months.



Cosmepound. Mutrient Weight (gr.). Lesired ratef/ccre in gr. pe
Element Dissolved in tin, dedivered by 10 ml. al
2 litres of waler
NHAHO3 N 274460 1.374
NaH2POkL (2420) P 229,00 1.145
KCT K 45,80 0.229
‘ 11a2504 (10 H20) S | 45,80 0.229
_gaClz (6 H20) Ca 3h.34 0.1717
Eypc12. . (6 H20) ¥g 22,90 0.1145
| znc22 Zn i B VRVEA7
| Feciz (4 H20) Fe 22.90 0.1145
" inc12 (b H20) n 5,72 0.02862
cucl2 (2 H20) Ho i 2,86 0.0143
6., . 1%a2B407 (10 H20) B : 0.818 0,00409
' HNa2iio0L (2H20) Ho 0204 0.00102
"nicl (6 H20) Ni 0,20k 0.00102

s’

a

application in .liquot of 10 ml8. evoeee

The above quantities wer: calculated as follows:=

Tin diameter 3 6.0 inches
Top area : 26,27 sq. ins.
Area of an acre ¢ 627264,0 sq. ins.

1 1b. = 453.5924L priducs
N rate = 6 cwt per acre

28,27

Cr. per tin = m X 672 X 453.5924 = 1,374

The quantity was dissolved in 2 litres to yicld the full
374 x 200 = 274.80 gre



L

5

5.1

5.2

543

Location

The glasshouse is located at the Forest lesearch Institute
nursery at Kepong, Sclangor.

Work performed.

30110

The soil, a sandy loam, is from the crest of a low ridge (200ft.
a.S.1.) with uniform microtopography in Compartment 38 D, ilantau
Panjang Forest Reserve, Selangor.

The soil was sampled on 12/11/1969, from the 0-10 cm top horizon,
2 months after clear felling and burning of the secondury forest.
Seil over 5 different 1 m® areas was collccted, mixed together,
sifted and airdried.

Analysis from an average sample (F.R.I. Laboratory) shows:

pH L.7
G 1.78%
P . 10.9 p.p.m. (available P)
K 27.0 p.p.m. (available K)
N «15%

Tins

The tins are 15.3 cm (6 ins.) in diameter and 17.3 ci in height
(3179 cc capacity) and weigh 275 grs. Gravel for drainage plus the
Lin weighed 580 grs; weight after filling Lo within 2.5 ci of top
with air-dry soil was 3,500 grs. Ten grs. of soil was added during
the process of sowing.

Mutrients and pre-perninated sSeeds,

liutrients at one third of the full rate were applied on 13-15/12/196%
and pre-geriinsted sceds were scwn on 22/12/69 under light shade.
Each pot received 10 pre—germinated seeds; the 10 plints were thinncd
to 5 on the 29/1/1970. f

During the first month after sowing, losses duc to insects
(cricketss occurred; the demaged plants were rcplaced by plants frao
spare ting® which had been sown without fertilizer treatiient

A1l watering was done using deminerzlized water,

Shade was removed Jrom the glasshouse on 3/2/70.
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Observations and measurements.

A few months after the experiment was established abnormalities
showed up in some pots of replications 4, 5 and 6, sited on one side
of the glasshouse; these abnormalities, as compared with the three
other replications, strongly suggested that some treatiments were
accidently mixed up. Therefore it was decided that replications 4, 5
anc -6 should be ncglected in the results and conclusions of the
experiment.

Heights of three tallest secdlings per pot were measured in March,
April, iay, June and September. Fig. 1 shows the resulting height/age
relationship up to 9 months of age (for the 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 ape the following differences occurred:- i

Treatments including phosphorus. All the seedlings were healthy,
fast growing and of & uniform dark green colour. Mo deficiency symptoms
were observed. Apart from the +P treatment which up to 6 months of age
was well ahead of the other treatments, no marked differences were
observed among the treatimcnts.

“All the scedlings were free from the "brown needle diseuse" whizh
seriously infested the surrounding nursery; this was probably duv to .
the fact that in this glasshouse experiment the necdles were never
wet.

The treatment without phosphorus showed siriking aeficiuncy
cffects. At 3 months of age, growta appeared Lo cease aliiost
! F I = 1

conpletely on treatuents -2 cna il (see Fig. 1)3 the seedlings
- <

were by that tiwme 5 inchoes nigh. The colour changed gradually to a
yellow green; necrosis, in the form of a chanpge from green O
“purple brown colour, yppearcd on the tips of Lhe botLon needles,
then the neerosis spread to tnc whole necdle and from the votton

of the secdling up. Unc month later, tlc seedlings were stunted, 5-6
inches high, with short yellow-greun necdles restricted to the

upper 1/3 of the seedling; the bottom necdles were =1l driea up

and dead. By the time the experinent wus.ecupleted, only a few

secdlings were alive.

Iig. 3 taken on 7/5/7C, illustratces bLac synmptous of P deficiency.

=
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T qure A
Locotion of the deperiment (554.9.1) on the
Rantau Fanjang Forcst Reserve
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fesults at the end of onc year.

On 19/12/70, heiphts and weights were rucorded for the 3
replications (1,2 £ 3; 54 pots).

For the heights, all the living pliants were inecsured and dead
plents were ignored (the dead plants occurred nesdbly in tre.tuuots
without P,)

Unfortunitely the plunts wers accidentl, burned in the oven
during the procesc of drying. Therefore only fresh weight data can
be used.

Table 1. Fresh weight of Tops (zramw.es)

Treatment Replications Total Mean
6.‘
3 2 3

1 105.3 33252 122.9 360.4 120.1

2 3.0 4.0 1.0 8.0 2.7

. 83.2 123.9 138.2 345.3 115.1

4 109.2 145.8 116.8 371.8 123.9

5 110.,1 122.9 127.8 360.8 120.3

) 116.5 155 8 128.0 356.0 118.7

17 124.8 115.9 152.6 393.3 131.4

s 8 139.4 1073 134.0 380, 126.9
9 110.2 99.5 125.6 AN 111.8

10 108.2 A4L7.0 115.5 370.7 123.6

LA e 135.8 143 .8 116.6 396.2 13241
&?% 12 2.2 3.5 9.7 1544 Ded
I 35 100.2 151.1 128.3 3759 126 .6
14 124.8 113, 129.0 S 3823

i 121.8 131,4 13753 390.4, 1305)

16 112.8 145.0 139.0 366.8 ]3:;1.)

17 151.2 127.2 142.8 4212 140.4
BT 110.9 130.2 Uil o3 387.9 129.3
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Table 2. Fresh Jeizht of Roots (gramues)

ITreatments : E&Bl&&ﬂi&gﬂﬁ z Total o
1 22.0 __1%_ 26,0 29,0 77.9 25,7
2 1.0 1.5 0.5 3.0 1.0
3 23.5 46.0 20.0 89.5 29.8
4 29.0 37.0 29.5 95.5 31.8
5 21.5 28.0 31.0 80.5 26.8
6 36.5 20.0 275 84.0 28,0
7 52.5 30.0 29.0 111.5 37.2
8 21.0 &2 h 3545 7740 202
9 2440 16.5 23.0 63.5 21.2

10 28,0 L3.,5 26,0 97.5 325
4l L7.0 38,5 27,0 112.5 3745
12 1.0 1.t 3.0 5.0 1.7
13 2 B 23,0 0 T g7 208
14 37.0 JO jold 104,0 3,.9
15 24,0 Lo O 284 ( 76.0 2543
16 36.0 26.5 22.0 84..5 28,4
17 32,0 2055 27,0 (9.0 26,5
18 Jdi2 2.2 27.3 £2.5 275
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Table 3. Total Fresh Weight of Tops and Hoot. (grammes)

Treatuents T HepliCu;igns 3 Total liean

1 1273 158.2 151.9 437.3 145.8

2 4.0 5.5 1.5 11.0 36l

S 3 106,7 169.9 158.2 434.8 IR
L 138.2 182,8 146.3 467.3 155.8

5 131.6 150,9 ysa.8 1 s U7.1

6 153.0 131.5 155.5. 1 440.0 146.7

: 7 177.3 J145.9 181.6 504.8 168.3
8 160.4 129.8 169.5 159.7 153.2

o 9 134.2 116.0 148.6 398.8 132.9
10 136.2 190.5 141.5 165 .2 156.1

%! 182.8 182.3 3.6 508.7 169.6

< 12 3.2 4.5 12.7 20,4 6.8
13 150,09 184 .44 157.3 L66 .4 155.5

1 161.8 11,2 163,0 1,71.0 157.0

15 15.8 155.3 165.3 166, 4 155.5

16 148.8 171.5 161.0 L31.3 16054

17 1¢3.2 ARTT 169.8 500.7 166.9

18 1.9 150 .4 1741 L7044 156.8




Table 4. Averapge Height (ins)

Replications }
Treatment Total Mean |
1 2 3 |
1 13.0 14.6 14L.7 42.3 1.l :
2 5.5 71 - 12.6 6.3 ‘
3 10.6 1.9 1.6 40.1 W
L 1.7 14.0 15.2 L0.9 13.6 ‘
5 12.3 13.5 1.6 -40.4 13.5 ’.
6 1.1 13.3 11.6 36.0 2ol
7 10.9 .4 15.0 46.3 13.4
8 1347 55 1849 s g S
9 11.3 133 1.2 38.6 12.9 :
10 11.7 13.6 1.4 36.7 Yok
11 13.5 15.4 1.1 4C.0 13.3
12 5.7 6.9 9.6 22.2
13 10.9 134 13.4 37.3
1, 12.8 13.6 1257 39.1 U
15 12.8 1 .C 4.1 I 13,
16 11.C 16.5 15..2 20y 1, i_
17 11.6 10.# 13.9 3 12,1 ‘
18 1175 15.2 11.8 3€.5 12,8
oy
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otutistical Analysis

Onrission of treaticnts 2 and 12 in the analyses

n both sets of data, therc is no purpese in including the
above two treaticnts, cince these ar. very obviously cxtremely
poorly developed relative to the others.,

Anclysis of Variance of Total Fresh weisht

source Sadie L 55 10 Moh, V.,

16 Trestuents 3526 15 235 0.56

(3) Residunl 13478 32 421 -
17004 S )

S.i. of difference between two Wreatiient means isctlbbreides..
approximately 17 ~nd hence the critical differvnce excecds 35.
Most of the means ringed between 150 and 160, Only treatment ko, 9
(value 133) and lio. 11 (value 170) stand out, but ncither of these
is statistically Significant,

Analysis of Varisnce of iean Height

16 Treatuents 19.8 15 1.3 0.5
(3) ltesidual 82,7 32 2.6 -
Y25 gy

The analysis of variance of mean height also shows no significant

differences, even trectments 9 and 11 arc entirely unreuarkable,
(Tablt‘-‘ 1}) .



9.

Conclusions

It can be scen in Tables 1, 2, 3 & 4 that phosphorus is
a very serious limiting element and that absence of additional
phosphorus resulted in extreme stunting and even starvation of
the plants,

The tables do not show any obvious «ffect on growth of the
other elements tested.

A field experiment was conducted on & newly planted arez,
in Compartment 38, Block C in the Rantau Panjang Forest Reserve.
Fertilization with superphosphate has had a striking effect on
the rate of height growth of Pinus caribaea var. hondurensis
during the first year in the plantation. (Platteborze, 1971)

A study carried on in old plantations indicates the existence
of a correlation between the phosphorus content of the soil and
the growth rate of Pinus caribsea (Platteborze, 1971)
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Photo by J. M. Fielding.

Fig. 2.  The Glasshouse Experiment at the Forest Research Institute Nursery at Kepong, Selangor,
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FYinus caribaed var. hondurensis.

After 4% months, the plants of treatments
without phosphorus .re stunted, with short
yellow grecn neccles restricted to the
upper part of the sten.

oymptonis of phosphorus deficivncy nre
¢learly visible on trestuent -P.
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F.R.I. Photo by Ho Sai-Yuen

Fig. 4. Pinus caribaea var. hondurensis. Result at the end of theex periment.
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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 elements used in the experiment,
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This technical report ie one of a series of
reports prepared during the course of the UNDP/SF project
identified on the title page. The oconclusions and recom-
mendations given in the report are those considered
appropriate at the time of ites preparation, They may be
modified in the light of further knowledge gained at
subsequent stages of the project.

The designations empioyed 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 Pood and Agriculture Organization of the
United Bations concerning the legal or oconstitutional
status of any country, territory or sea area, or concerning
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FAC. Pilot Plantations of Quick-Growing Industrial Tree
Species,ialaysia. Soils and Nutrition in Relation to the
Wstablishment of Pine Flantations in West halaysia based
on the work of A, Platteborze, Kuala Lumpur, 1972,

FO: SF/MAL 67/512. Technical Report 5,

This report summarizes soil surveys of
potential pine plantation are:ss and established plantations
in Vest halaysia, and aspects of the nutrition of these
plantations,

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

A correlation was established between the
phcsphorus content of the soil and the growth rate of
F. caribaea var., hondurensis in Vest lialaysian plantations,
Nutrition and fertilizer experiments showed that the
application of phosphate to certain soils resulted in
marked increases in the growth rate and health of P,
caribaea var. hondurensis. A number of long-term ~
fertilizer trials were established,
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1. INTRODUCTION.

In November, 1967, the Government of Malaysia,
assisted by the Food and Agriculture Organization of the
United Nations (FAO) under the United Nations Development
Programme (Special Fund) (UNDF), started a five year
project titled "Pilot Plantations of Quick=Growing Industrizl
Tree Species” to carry out investigations connected with
a proposal to establisk a pulp and paper industry. This
report describes work done under the project on soil
surveys, and on nutrition and fertilizer investigations
in West lizlaysian pine plantations.

BECKGROUND

The firsi experimental plot of conifers was
plented in Lalaysia in 1932 when a plot of Pinus kesiya
was established in the Cameron Highlands, Howevar,
systematic trials with exotic conifers startad only in
1080 wkan an Affarcctztinn Rranch wae Adevalanad in +he

Forest Research Institute at Kepong. -

Initially the Afforestation Branch was
established in order to conduct afforestation ressarch
on degraded mined areas. Later it was decided to investigate
the use of introduced conifers in areac poor or deficient
in netural regeneration and to look into the feasibility
of a pulp and paper industry based on locally grown long-
fibre materials,

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 lalaysia and that
it 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 TH3 PROJECT

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

_ The main purposa of the UNDP/SF project
"Pilot Plantations for Quick-Growing Industrizl Tree
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duscribed in the Plan of Oporation was to
jening pilot plentations on which to

stablis!

tuchniqucs for establishing lorge-scale
of quick—growing long-fibred trec species

-= a centinuous supply of cellulose material., Sealection

1
£ ti
# potontizl plantation arsad from the point of view of
sroximity vo the proposed mill sites, accessibility and
~wility of the seil for sustained tree growth waeg
azpect of the project's worlk,
3 AND SCOPE OF THE SOILS .CTIVITIES

rroject

As part of the projsct, kr. L. Platteborze

rointed by FaG as a Boil Survey Expert for three
from November, 1967. His terms of referance as

o in the cmploymant cont-act werc:i-

"Under the general supervision of the

hwanager and in close cc.laboration with the

rationcl counterparts, the Soil Surveyor will:

1. essemble all existing informetion on
soils of project ares and meke quick
reconnaissances in order to assist
in the selection of potenticl plantation
arcas;

2, carri-out & semi-detailed soil survay

and land capability classification of
selected areas and make investigations
on characteristics and management of
representative soils;

3. carry out a detailed survey of selected

sites for nurseries and pilot plantations;

4. produce maps and roports;

5. troin the national counterparts in the
above survey techniquas".

However, it becamc obvious in 1969 that

the emphasis of the project would have to bo shifted

from zstablishing pilot plantations to invesiigations.
Such 2 change was necded bocause of a number of problems
which werce found to be associoted with cstablishing

conifur plantatione in lalaysia. Two of thce most important

of those problems ware associcted with soils. The first
Freblem is the rather widesproad occurrence of ill-
hu§1th in maleysian pine plantings duc probably to

80il nuirient deficiencies complicatad in some casos



by inter-action 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
use of fertilizers and into the relationship between
soil fertility and the growth rate of pines. The study
of the soil growth rate relationship was needed in order
to gain a better knowledge of the growth of the pines
under halaysian conditions and to enable a soil suitability
classification for pine plantations to be drawn up.
Because Malaysian conifer plantztions were found to be
concentrated on the best (Class 1) soils, it was necessar
to establish trial plots (in association with fertilizing
on the poorer soil series.

“ORK ON SOILS BY THE SOIL SCIENCE DIVISION OF TEE
=PARTh T CU ) THS RUBBER I RIES

The Soil Science Division of the Department
of Agriculture completed a reconnaissance soil survey
of West Malaysia in 1967 and a generalized soil map of
West kalaysia was made available at the end of 1968,
These s0il maps are useful not only for agriculture but
also for forestry, and they are a valuable aid in the
selection of sites for pine plantations, The Departmont
of Agriculture has also drawn up a "Soil Suitability
Classification" mainly for the use of rubber and oil
palm planters (Leamy and Panton, 1966). This classification,
which has relevance also for pine planting, is referred
%o in Section 3, The Rubber Research Institute of Malaya
nzs done excellent work on soil nutrition and the use
of fertilizers - work which is also valuable for Malaysian
foresters,

2. SOILS OF WIST MALAYSIA

The coils are characterized by intense
veathering and in general have very good physical properties,
They are fairly deep and generally well drained and they



show adequate clay content and good water holding capacity,
porosity and structure, Except for the A horizon, which
t lavel of maximum biological activities, the
02 rs are usually weakly developed. Granite, sand-
<tono and shale are the mosi common parent rocks.

The soils acid (pH 4.5~5), very leached

and possess low nutrient reserves, Chemical analyses
show that most of the available nutrients are retained
in the surface soil (A horizon) HNutrient contents fall
very abruptly in the horizons b:low the surface soil.
Theps are usually no weatherable minerals within the
rszch of the roots except in t e shallow soils of the
Ysteeplands”.

In the tropical raiuforest there is a constant
circulation of mineral nutrients and organic matter between
s0il and plant which ects against leaching and helps to
maintain the level of soil feruility. When the forest
e Ficturb=3 the conflibrium is interrupted and the soil
fortility can quickly degenerate. Clearing and burning
of the natural forest is a common and probably anavoidable
practice in any plantation schume and involves coneiderable
nutrient losses from a system inherently low in nutrients,.
Erosion is accelerated, leaching losses are increased
and the fertile surface soil can quickly deteriorate.

3, SOIL SUITABILITY CLASSIFICATION
FOR 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 obtoin a satisfactory knowledge of the
performance of the species under local conditions and
to allow sound decisicns to be made on the economics
of large-scale plantations. A study of the relationship
botween pine and soil is an important part of a research
programme but it requires the establishment of
experimental plantings on a wide range of representative
soils.

Jxperimental pine plantations were started
in Malaysia in 1950, Most of these experimental plantings
were cstablished on the better soils. The few plantings
on soils of lower value (with physical limitations)are



eneral foo limited in area to be of great help in
8
determi > the effects of these limitations on the
growt! ihe pines. The project has therefore started
to est 1sn trial plantings on the poorer soils.

p g

The soil suitability clessification for pinaes
which iz given in this report has be:n developed from

i ticns made in the pine plantetions throughout
B ysia, combined with informaztion available from
experience with pings in other countries. The soil

surtability classification available from the Malaysiean
Department of Agriculture, and which has been developed
mainly for rubber and oil palm, was also found very useful
in formulating the classificaztion. This soil suitability

for pines should be regerded as tentative, especially

in the lowcr classes. It is probable that amendments

to the classification will be required when more information
becomes available from experimental plantings 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 eoils can be corrected by fertilizers. Fertilizer
requirements are not mentioned because the necessary
information is not yet available for the wide range of
soils considered. However, in Section 6, guidelines are
given on the criticel level of phoshhorus. Another
important essumption concerns the soil internal drainage.
It is considercd that extensive artificial drainage.is
neither feasible nor cconomical for pine plantations in
Malaysia. The major difference between the pine soil
suitability classificntion proposed in this report and
the Malaysian Agriculture Department clessificetion
(Leamy and Panton, 1966) is thercfore in the importance
placed on internal drainage.

In the proposed classification for pines,
four classes have been established. In order to avoid
confusion with the lgriculture Department classification,
letters 4, B, C, D are used instead of numbers,



XTY TO THE SUITABILITY CLASSES

Clazazses Description

lagses

Clags A Soils with no limitations
Very suitable These are deep (over 3 fset),

well drainad, friable, well
aeratecd and structured soils.,
Texture is not of prime importance
Provided it is not sand, and
provided the other conditions

are satisfied,

Soils with minor limitations
Thesa are decp (over 3 feet)
gsoils with one or more of the
following limitations;:-

Sa) moderate drainage

U wrante b
o

(o

aln iy
Mrtain o v W Vi o

2 weak or moderate compaction

(d) frequent (up to 50% of volume)
stones or concretions,
Claes € Soils with at least one serious
Harginal : limitation

The limitations are:-

a) effective depth of only 2-3 feet
b) imperfect or excessive drainage
(¢) very frequent (50=80% of volume)

stones or concretions
Edg strong compaction
peat layer (above 4,000 feet
a.8.1. = not associated with
poor drainage conditiong
{f; sand texture throughout
slopes steecper than 404 but
less than 60% ol
76
§1as§ D Soils with at loast one Very sorious
Unsuitable limitation
ha limitations are :-
(a; effective depth less than 2 feet,
(b) poor drainage and associatoed
conditions (peat, acid sulphate
clays, salinity)
(¢) dominmant (over 80% of volume
stones or concreotions
(d) slopes steeper than 60%

s
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CLLSSIFICATION OF REPRESENTATIVE SOIL SERIES ACCURDING
T0 THEIR SUITABILITY FOR PINES

- | - (I
Lowilanas
[,

On the basis outlined above, the most
representative soils occurring in West Malaysia are
;;:rlflhi in Table I zccording to their estimated
suitzbility for pine plantationc. The soils of the
stesplands are not included in Table I. They are dealt
with in Scction 3.2.2. Some so.1l series vary considerably
in their suitebility for pine "lantations and consequently
f211 into two differoent suitab_lity classes. In Table I,
the second suitability class ¢ thesoe particular soils,
ic indicated by the class lett.r (in brackets) of the
sucond class.

The alluvial soils are of limited value for
pine plantations due to their ;enerally poor drainage
conditions. They are more suit.d 10 agricul luwwe Tuey
are included in Table I only b.cause small extents of
some of them probably be found in any future large-scale
ring plantations,

Steeplands

To estimate the suitability of the soils of
the steeplands is a more complex task as it depends not
cnly on the s@il morphology but also and to a greater
cxtont on other factors such as erosion hazards, internal
access difficulties and high costs of cstablishing
plantations. Furthermore, the soils of the steeplands,
being consideraed unsuitable for agriculture have not
been surveyed or differentiated. On Malaysian soil maps
they arc shown merely as "steepland soil association".

Generally speaking, the hilly terrains in
hest Meloysia show a very disscoted topography and
difficult internal access. The stoepness of the slopes
increascs very abruptly from the lcwlands to the hilly
terrains. Erosion is severe because of tho association
of stecp slopes, heavy rainfall and erodable soils,
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FOR PINZ PLANTATIONS OF REPRESSNTATIVE SOIL SERIZS

ON O TO 40% SLOPES IN WEST LLALAYSIA
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Bxcept on the upper slopes where ckelettic

s0ils are not uncommon, the soils over the steeplands

are generally desp (cspecially in the granite mountains)

ond would be suitable for pine plantations if it were

not for the stecpness of tha topography. The pilot

clantation which covered very steep slopes in the Lenggeng
> Porest Rescrve, has demonstrated the difficulties and

the high costs of establishing pine plantations on

stcep slopes. & Consultant in Forcst Bngineering

rocommended strongly against the use of the Malaysian

stecplands for conifor plantations (Rudmann, 1971).

It ie rocommended at the present stage of conifer planting

in Mzlaysia that the "steeplands" be avoided. Possibly

in the future, when there has been greater oxpericnce

with the establishment of conifer plantations or when

there 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 recommended,

rhowever, that slopes greater than 60% be left under

rainforest,

4. RECONNAISSANCE SOIL SURVEYS OF
' TN LANTATION !

ded INITIAL SOIL SURVEYS OF THZ PROPOSZD SITES

In 1967, Malaysian State Forest Officers,
in response to a project questionnaire, submitted lists
of possible sites for large-scale plantations.  During
1968, rcconnaissance soil survays of those sites were
made in order to determine their relative suitability
(Platteborze and 3e, 1970(b) ). The work don2 in
association with an investigation of the sites by a
Forest Engineer Consultant (Rudmann, 1971).

: Table II lists the sites which wera surveycd
and Figure I shows their locations., Table III summarizes
the results of the work.
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TABLE II

LIST OF THE PROPOSED SITES

State Site
Selangor Ulu Langat Forest Reserve
Pahang Bukit Tinggi Foreaf Reserve
Negri Sembilan Mantin Area
Perlis Mata~Ayer Forest Reserve
Perlis Rimba Mas Mas Forest Reserve
Kedah Bukit Kaya Hitam F.Re
Kedéh. Bukit Tangge Forest Reserve
Kedah Tampoi Forcst Reserve
Kedah Sungei Muda Area
Kedah Pedu Forest Reserve
Kedah Trenas Forest Reserve

The reconnaissance soil surveys, combhined
with the findings of the Forest Enginecer Consul tant,
showed 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
suitable pulp mill site, reasonable topogrgphy and
gatisfactory soils.
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RECONNAISSANCE SOIL SURVEY OF THE BAHAU FOREST RESERVE

In 1970, a reconnaissance soil surecy was
made of the Bahau Forest Reserve in Negri Sembilan
(Platteborze and Ee, 197¢(d) ).

The major soils of the Bahau Forest Reserve
belong to the Durian, Batu Anam (ultisols) and lalacca
(concretionary oxisols) serics, The soil physical
limitations are a strong compactness of the subgoil in
the case of the Durian and Batu Anam 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,
these soil series are deficient in plant nutrients
aspecially phosphoruse. The soils are of special interest
for pine plantations because, first, they are in less
demand for agriculture, sacond, 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 West, lialaysia. On the basis of
the soil survey, cites for trial plots on the Bahau W
F.R. were recommended and these plots are being eetablished.

5. SELECTION AND SOIL SURVEY OF THE EXPERIMENTAL
PLANTLTILON ON THC LiahGGuNG FORES
LSERVE NEGZRI SELBL

An experimental plantation scheme, covering
approximately 250 acres was established on the Longgeng
gtate Forest in the Mantin District of Negeri Sembilan
in 1969-70. The main reasons for solecting this partioular
arca were first, that it ie roprescentative of & large
area of hilly terrain in West Malaysia, second, it
provides opportunities to gain experience and study
problems on both moderate and steep slopes and third,
it is relatively close to the Project hcadquarters.

The soil survey of the area showed the
gsoils to ba derived from granite, to bo fairly deep
and to be morphologically suitable for growing pines
(Platteborze, 19?1?d) ). However, the experience gained
in this experimental plantation has domonstrated the
seriousness of orosion problems, and the difficulties
and high costs of establishing pine plantations on
those stoep slopes. Forest plantations on such steep
terrain cennot be racommended



R

Investigations werc also made of two plantations
in the State of Johore (Plattecborze, 1970(a) ).

6. SOIL NUTRITION

In some Mzlaysian plantations the Fines are
growing very fast indeed. Howevsr, the plantinge show
greet variation in growth ratc from onec locality to
another and even within 2 given locality, Some plantations
are very patchy in devslopment with large differences
in the size and health of the trees, Furthermore, symptoms
of illhe2lth are widecspread and includes dead. tops and
branches, thin crowne, poor foliage colour, leafless
shoots and foxtailing. Therz iz evidence that certain
stands which were healthy when young have developed
symptoms of illhealth as they zged. The great veriastion
in grewth rete and health occurring in the pine plantations
oz zeils which mornhnlnginellv sre similzr, stronely

ke e

suggests soil nutrient deficiencias.

‘There is obviously great need for research
into the role of soil nutrients in FKalaysian conifer
plantations and into the possibility of improving health
and growth rate on certain sites by the use of fertilizers,
The project therefore carried out investigations with
the fellowing aims:

(a) to obtain information on the rclationship between
soil fertility (es shown by chemical analysis)
and growtk ratos of conifers in West Malaysia in
order to determine nutriticmal lavels at which
fertilizing is economicj

§ (b) to determinas whether illhe2lth or slow growth on
: certzin sites is ceused by nutrient deficiency and
if so the nature of the deficiency;

i (c) to determine mcthods of overcoming illhealth and
incrcasing growth rate by the use of fortilizers.,

=T i

This programms involves long-term research
- - which can only be initiated during the limited time of
y the project.

The most important nutritiocnal component
affeoting the pine plantations will most likcly centre
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around the deficiency or imbalance of ma jor elements,
In kalaysian rubber plantations, the occurrence of
nitrogen and phosphorus deficiencies was demonstrated
many years ago and the use of fertilizers with emphagsis
on these two elements is now standard practice, The
application of phosphate fertilizer is essential for
the successful growth of pines in Malaysian nurseriazs,
Nitrogen and potassium were also found deficient but
not to the same extent as phosphorus,

SHORT-TERM INVESTICATIONS

The Relationship between Soil Fertility and Growth
Rates of Pines in West Malaysicz,

This work covered ten O.25-acre plots of
Pinus caribaea var, hondurensis, 5 to 13 years of age
(Platteborze et. al T4 T1 o Light 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
Institate sample plots,

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

The correlation provides the basis for a
tentative claesification 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, whoen the total amount 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 oxcceds
60 kg/ha,
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TABLE IV

2STINATED HEIGHT LT 10 YSARS OF 4GE LND ESTIMATZD CONTENTS
OF N, P AND K IN THE SOIL

Plot No.(Ranked | Estimated Height Kg/Ha |
in Order of at 10 Yeers of ; \ i
Height) | Age {(£%.) TR R a X i
| ¥

6 74 13,500 | 105 | 210 |

1 73 12,000 } 115 220 !

7 71 9,500 60 180 1

2 9 12,500 95 165 !

3 67 | 13,000 35 600 !

5 66 6,500 45 680 |

9 64 17,000 20 § 245 &

. 4 58 12,000 30 ¢ 310
8 54 6,500 g5 {900}

: 10 52 10,000 20 i 650 5
s ] > ¢ b ¢

Further evidence of the important role played
s0il nutrition in the growth rate and hcalth of pinc
plantations in lialaysia was roevealed by an investigation
of two adjacent plots of P.caribaea var. hondurensis

oy

which differed widcly in growth rate and health (Platteborze,

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

plot were 43%, 31% and 11% respectively groater 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 rcesults of fertilizer
trials, that the difference in phosphorus content was
the factor meinly responsible for the differeonce between
the growth of the two plots.

The Effects of Mcjor and Minor Elements on the Early
Towth of Pines

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

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

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

This experiment, which was carried out
in the Rantau Panjang plantation, tested the use of two
fertilizors (P and NPK) at twg rites of application
(4 oz. and 8 oz. 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 (Platteborze, 1971(a) ).

The phosphate trcatmont 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 giva a
eignificant growth rcsponse, probably because of its
low lavel of phosphorus.

LONG-TZRM EXPERIMENTS

Based largely on the results of the above
short-term investigations, long-term exporimcnts were
designed and established in order to oxtend the work
to other soils, to provide more detailed deta on
fertilizer requiremcnts and responses, to detarmine the
effects of fertilizers on rates of yield and to provide
& basis for ostimating the economic gains to be oxpected
from the use of fortilizers. Boron was included in some
°f the experiments following the recommendations of the
Troe Nutrition Consultant.
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The following long-term experiments have
beon established:

(a) Fertilization of an 8-ycar-old Pinus caribaca var.
hondurensis 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 experiment is to determine
whethar the health and growth rate of the older plantations
in the forest can be improved by the application of
rock phosphate. Thc cxperiment covers 3.7 acres and
comprises 5 treatments and 5 replications.

(b) Fertilization of Pinus caribaea var, hondurensis
on thc Rantau Panjang Forcst Reserve at
the time of planting

The aim of this experiment is to test the
effects of nitrogen, phosphorus and boron fertilizers
an the early growth, The egxperiment covuers 3.7 acres
and comprises 4 trentments and 5 replications.

(¢) Fertilization of a 6-year-old Pinus caribaca var.
hondurensis stand on the Kampong Gajoh plantation

The Kampong Gajah plantation shows very
poor growth and widespread symptoms of illhealth. It
was established on abandoned farmlcnd and on probably
very degraded soils. The aim of the 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 acres and compriscs 4 treatments
and 5 replications.

7. ASSISTANCE TO PRIVATE FORESTRY CONPANIZS IN THEIR
OIL 4 TRITION PROBLZIIIS

Ldvice and assistance was given to two
Japanese paper companics which are establishing
experimental plantations in Melaysia. Help has been
given in the identificetion of the soil sories on
their lend and advice has been given on nursery and
plantation fertilizing.
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8. TRALNING

The training of counterpart staff has been
an important part of the activitics of the projecct's
soil section. In particular, training wes given to
professional and technical staff in the field work of
soil surveys and fertilizer e¢xperimentation.

9. THE SOIL LABORATORY AT THE FOREST RESEARCH
TRSTITUIE, KEPONG

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

content , loss on ignition and estimates of the content
of ecarbon, phosphorus, potassium and nitrogen. ‘the
facilities have been extensively used by the projcct,
which has prowided the laboratory with a considerable
amount of equipment such as high speed stirrers,
centrifuges, shakers, particle size apparatus stand,
pH meter, electric oven, balances and water distillation
apparatus.

10. CONCLUSIONS

THE POTENTILL FOR LsRGE-SCALY CONIFIR PLANTATICNS

The prospccts for largo-scale pinec plantations
in Maleysia arc good. There are large arcas of land not
yet used for agricul turc which can possibly be made
available for pine plantations. Rates of growth on
suitable soils arc very fast. Malaysian soils, in gencral,
are charactorized by good physical properties, and
although most soils are hoavily leached and have a
low content of nutrients, tho experience of the rubber
industry, in particular, has shown that plant nutrient

defiociencier can be corrected by fertilizing.
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FLANT NUTRIZNT DSFICIENCIES

Growth abnormalities a2re¢ widespread in
;~loysian pine plantations., These abnormalities,
which are symptoms of illhealth and which include dead
+ors and branches, thin crown, poor foliage colour,
jeafless shocts and foxtailing, are probably a result
cf nutritional deficiencies. The project consequently
started @ programme of nutritional investigations.

It has becn found in two experiments that
the application of phosphorus results in a marked
increase in growth rate on one particular forest and
» study of the growth rate of l'inus caribaca var.
rondurcnsis on various Malaysiin 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 growkh responses to the application of
nitrogen have yet becen obtainced. However, it is not
unlikely that future research will show such responses
and that on some sites, other eieménts such as possibly
boren may be found to be derici:nt.

T2 NEED FOR -FERTILIZEES

In pulpwood plantations, fast growth and
high yields are required over short rotations. Most
kalaysian soils have low nutritional status. Under
such conditions, the need for fertilizer application
is particularly important and should be accepted, In
the past there has been a reluctance throughout the
werld to use foertilizers in extonsive foresiry but
the importance and valua of fertilizing is becoming
more and more recognized by foresters.

In rubber plantations it is accepted that
fertilizing is required to ensure continuocd high
rroductivity.

Records on growth rates in pine plantations
sstablished on Malaysian soils derived from shale and/
or sendastone indicate that fertilizers will be needed
to develop vigorous growth on such sitos; on granite-
derived soils fertilizers may not be indispensable;
fowever, it will probably be found that sven granite
goils 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
fertilizer regimes for kelaysian pine plantations;
fertilizer requirement may be quite different from
site to site: more research is nceded in this field.
However, it is felt that emphasis will have to be
placed on phosphate in any future fertilizing programme.

It is advisable to apply the fertilizer
ct the time of, or shortly after planting in order to
ensure maximum early growth anc rapid capture of the
site., It is also the easiest and cheapest time for
applying fertilizer,

EROSION CONTROL

After the ramoval ¢f the rainforest,
virtually the whole nutrient cepital is in the surface
soil, It is therefore of great importance, in order
to maintain the secil fertility, to reduce the risk of
arosinon to A minimum. One of th3 best wavs to control
erosion is to encourage a rapid soil cover, egither by
regenernation of natural regrowth or by sowing leguminous
plants or other suitable cover crops. Fertilizing a
bine plantation at thc time of plenting may also zid in
reducing erosion by ensuring repid cenopy closure and
early capturce of the site.

Serious erosion on steep slopes is almost

impossible to control effectively and therefore such
slopes should be avoided for plantation astrblishment.

WEED COMPETITION

Strict attention must be given to weed
control. A careful balance should be thc aim, with
some cover to prevent erosion and excessiva leaching,
but with the weeds kept sufficiently under control to
rceduce competition for nutrients and woter.

The weads compete with the pines for
nutrients as well as spacc. An untended plantation in
Malaysia will develop an oxtremely denso stend of
wecds which will dominate nany of the pines. Weed
compatition in some of the plantations has probebly
been partly respomsible for the illhozlth of the
pinGS|
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10,6  THE NZZD FOR RESEARCH

The future prospects for growing long-fibre
plantations in Malaysia arc promising and several States
are alrcady actively ongaged in planting programmes. A
continuous research programme 18 therefore cssential.
Soil nutrition is one of the most important problems
faced in Malaysian pine plantetions and unless the soil
putrient deficiencies are clerified and overcoms, it
will not be possible to move confidently into large-
scale plantations establishment.

Resoarch on trae nutrition has becn initiated
by the project and basic long-term experiments laid
down in several localities. It is vital that the research
programme be continuecd and further developed, A soils
and nutrition section is necded within the Afforestation
Branch of the Forest Research Instituto and with at
lecast two professional researchers, one on chemical
analysis and the other on field trials.

11. RECOMMENDATIONS

The following are recommended:

(a) Continuation of nutritional rescarch., This includes
further glasshousc pot trials, ficld experimonts ond
the continuation of the current experiments. Detailed
racommendations arc given in Technical Report No. 1.

(b) Strict control of wecds.

(¢) Testing effoctivc methods of controlling vrosion,
and testing the relative value of verious cover crops
for holding and building up the nutrient rescrve of
the soil.

(d) Advising and assisting private companies on methods
and problems of pine establishment.

(¢) Training in modern methods of soil and loaf
analysis for the officer in charge of the soil
laboratory of the Forest Research Institute et Kepong.

(f) Accoptance by the Melaysian Governmaent that the
future lerge-scalo conifer plantations should be
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e¢stablished on reasonable.topography and on soils which
may be suitable for agriculturc,

(g) Maintaining a systomatic exchange of information
among researchers, including an exchange of information
with other tropical rcgions,
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For ceach sits, the represcntative soils are
' .
i seribed in gencral terms and epproximote acreages
.ro given for esch suitability cless.

0. Pilot Plantations of Quick-Crowing Industrial Trec
;v013s, Helaysia. fissessmont of the Suitability of the
~ilc of the Bahau Forast Reserve for Pinc Plantations
o s2d on tne work of A. Pletteborze and C.S5. Do,
Countorpert. FO: SF/MAL 12, Working Paper No. 4.
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The soile of the Bahau Forcst Rescrve in
Loeri Sembilan are characterized by heavy toxture and
low nutrient content, They are thereforc in lesser
demand for sgriculture than are most othor soils in
the lowlends of West Malaysia. Because they heappen to
b: associated with easy topeography and cover large aruas,
thoy are of particular interest for forest plsntations.
Tho work discussed in this paper describes the more
cxtensive of these soils and indicates the locations
for the trial plantations which wore lator established
oy the project.

P40, Pilot Plantations of Quick-Growing Industrial Trce
Specics, Nalaysia. Soils of the Kampong Gajoh and Labis
Pine Plantations in Johorc bascd on tac work of a.
lettoborza._TRTT—§F7EEZ-T§. liorking Papoer No. 5.

The trizl plantation of P. caribaca var,
hondurcnsis at Kampong Gajah shows severe symptoms
of 11lhcalth which is probably duc basically to nutrient
deficiency. The study discusscd in this paper was made
with the objecct of describing the soils and loceting
an arca for a fertilizer experimoent.

The soil of the Lebis plantation bslongs
FG the "Rengam" scries and it is probably alluvial
in origin, It is a fortile soil on which the pines
2re growing oxceptionally fast.
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~lantation show serious symptoms of illhealth which
b \l\ due to nutrient deficiency. The object of
sxreriment was to obtain data on which to base

» detailed experimentation : surfaco soil was
<-.% i an omission type pot experiment with P.caribaea
acndurensis using 13 elements. 4 plant house was

».ilt by the project for the experiment.

There was a striking response of P.caribaoca
var, nondurensis to phosphorus but no obvious responsec
-_.—“
+» any of the other elements, Th: abscnce of phosphorus

——t

:1zed in severe stunting and in the death of some

e s

;3--9 pines within 12 months after the start of the
_-_{__. = e ento

‘42, Filot Plantations of Quick~Growing Industrial Tree
cies, malhysla. Soils of thc Project's Plantation
ihe Len Forcst Reserve, Nogri Sombllan based

1e 3~

on tneé Work oI 4, Flatieborze. Qi u.u./auu.r t2. hierking

?~- el Noo 13'

:.l:

This paper describes the soils of the project's
fiantation on the Lenggeng Forest Reserve in Nogeri
Zimbilan,

The soils aro all of the "Rengam" family.
lq are deep and sultable for pines. The soils were
ifferentiated on topography. Juvenile soils occur on
iz upper, stoep slopes while colluviel soils gre!dominant
along the lower slopes. Mature soils occur over the
iowland terrains,

-

%0, Pilot Plantations of Quick-Growing Industrial Trae
ikscios, Malaysia. 4 Soil and Vegetation Study under a
23%us caribaea Plantation in kost Malaysia based on
e work of i. Plettoborze., FO: SF/MAL 12. Scientific

Lot )

":*tNO. 8.

This papoer discussas a difference in height
2 fect, at 6 years of age, betwcen the eastern and
‘”t:rn parta (sub plots) of a 0.2 acro plot situated



g

in a Pinus caribaca plantation close to thao Forest
Research institute at Kepong in the State of Selangor
in liest Malaysia.

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

It is concluded, or the basis of fortilizer
trials and & previously determined relationship between
phosphorus content and height growth of Pinus caribaca
in West Malaysia, that the dif:-'erence in phosphorus
content of the soil is the facwor basically responsible
for the difference in pine grouth.

The ground covers of the two sub-plots differ
markedly, The fern, Dicranopteris linearis, almost
completely covers tho poorer sub-plot and is much less
abundant in the other, but the differcncc im ground
cover is regarded as a secondary effact.

FAO. Pilot Plantations of Quick-Growing Industrial Trae
Species, haleysia, & Preliminary Study of, the Corrclation
betweon the N, P and K contents of the Soil and Growth

of Pinus caribaca var, hondurcnsis in West llalaysia

based on the work of .. Platteborze, FO: SF/WbL 12,
Scientific Report No. 11.

This paper discusses the nutrient status
of the soil in ten plots of Pinus caribaea var,
hondurensis, aged 5 to 18 years, in West lalaysia
in reletion to growth ratc.

A significant correlation was found betwaen
growth rate and the amount of available phosphorus in
the profile. No such corrclation was found in tho case
of nitrogen or potassium,
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FIGURE 1

Locations of the Potential Plantation Sites in West Malaysia
which were Surveyed in 1968
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The Relation between the Growth of P.caribaea var, hondurensis

FIGURE 2

and the Amount of Available Phosphorus in the Soil of West

Malaysian Plantaticns
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FIGURE 3

The course of Height Crowth of Pinus caribaea var. hondurensis

a pot kxperiment at the Forest Lesearch Institute, Kepon =
r;* veia with Surface 501l from the Rantau ?an1ang forest

il8
Tacerve, sSelangor, Malaysia,
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