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RINGKASAN

Penyiasatan dalam beg untuk mengkaj i  kcsan kairur  dan pcmbajaan N kc atas tar ikan N
oleh rumput Napicr  d i  tanah gambut adalah t l i terangkan.

Tindakan semula jadi  (pFI)  tanah gambuL adaiah ter la lu masam untuk pcrtumbul ian pokok
si l ia t  dan tar ikan N acla lah kurang samada baja N di taruh atau t ic lak.  Kapur mempcrbaik i
pengcluaran bahagian ker ing dan juga tar ikan N dar ipada tanah dan sumber baja.  Kaclar  tar ikan
N bergantung pada kadar berkumpulnya bahagian ker ing,  perhubungan adalah lurus.  Kandungan
N pada rumput,  rvalau bagaimanapun. turun mengikut  pengeluaran bahagian kcr ing.

Tar ikan P.  K.  Ca dan \ {g bcr tambah i lcnsan mencapur dan pcmbajaan N dengan adanya
kapur.  kadar t r r ikan juta rdahh bcrgantunl  pai la kadar pengeluaran bahagian ker ing.

INTRODUCTION

Malays ian  peat  so i l  i s  re la t i ve ly  r i ch  in  to ta l  N ,

the  top  30  cm.  L lowever .  most  o f  t l i i s  la lge  an tount
p lan ts  and on ly  a  re la t i ve ly  snra l l  p ropor t ion  o f  i t  i i
CHEw (1973.1  shorvcd  tha t  l i rn ing  grea t ly  i rnprovcd

though th is  amounts  to  about  4% o f  to ta l  peat  N
purpLt rcunt )  as  the  tes t -c rop .  N i t rogenous fc r t i l i ze rs
produc t ion  on  l imct l  pca t .  T l l i s  paper  p reseuts  c la ta

re la t ion  to  l in re  and N fe r t i l i za t ion .

amounting to about 10.5 m. tons/ha in
of N is in organic forms unavailable to

in mineral forms (usually less than l%).
the plant availabil ity of peat N, even

per year, using Napier grass (Pennisetunl
are therefore needed for fodder grass

on tl ie uptake of N by Napier grass in

MATERIALS AND METHODS

A bag exper iment  was conducted at  the MARDI peat  research stat ion dur ing 1973 to
study the relative effects of l irne arld N ferti l izer on N availabil ity to Napier grass (Pentisetunt
purpttreunt) on Malaysian acicl peat soil.

Peat bulk samples were taken to a ciepth of about 45 cm. from an area of virgin peat at
tl ie station and sieved through a coarse wire-mesh to remove undecomposed wood and roots
ancl to loosen clods. After mixing the rnoist peat thoroughiy, it was bagged in heary duty
perforated polythene bags at the rate of 9 kg. per bag. Each bag was about 21 cm. in diametcr
fi l led to a l ieight of 28 cm. with peat. A representative sample of peat was taken during
bagging for the detennination of soil moisture, (gravimetric rnethod). pH (with pH meter and
3:1 soi l :water  rat io)  and tota l  N content  (Kje ldahl  method).

Hydrated l ime (as treatment only) was applied while rnanually mixing the peat from each
bag on a plastic sheet; the l irne contained 96.4% Ca(OH)r. Tlie treattlents consisted of 0 and
50 gm/bag (approximately 9 tons/l ia) of hydrated l ime, and 0 and 60 ppm (approximately 30
kg/ha)  of  N as urea appl ied as a solut ion every s ix  weeks;1hese levels were factor ia i ly
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combined to give four treatmcnt combinations. In order to reduce variabil ity, two bags were
assigned to each treatmellt within each replicate and treatments were replicated thrice. The bags
were kept in tl ie open air on a cernent f loor. Every six weeks l5 ppm of P (as triple
superphosphate) and 30 ppm of K (as sulpl 'rate of potash) were also applied as a suspension to
each bag.

Local Napier grass cuttings with one node were planted at the rate of three cuttings per
bag and the crop watered to maintain moisture around field moisture content (.350% on
d.w.b.). The grass was cut three timcs at intervals of six weeks. The oven-dry weight and N
content of the grass were determined (Kjeldahl method) for each harvest. The total P. K, t la
and Mg contents of grass from the third (iast) harvest were also determined (P by the
ammonium vanadate method. K by flarne photornetry and Ca and Mg by EDTA titration). Soil
was sampled with an auger for pH cieternrination after each l 'rarvest.

RESULTS

Grass dry weight yield

The cumulative yields of dry grass produced are shown in Fig. | . Yields were negligibll '
low in the unlimed treatments. euen when ferti l izer N was applied. Yielcls rvere increased about
five-folds by applying l ime. It was only in the presence of l irne that f 'erti l izer N showcd any
significant effect; yields were increased by about 71 percent.
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Grass nitrogen content and uptake

The N content of the grass harvested was generally decreased by l iming and increased, as

expected, by the addition of ferti l izer N. There was, however, a significant l irne x ferti l izer N

interaction; N content was increaseci by N ferti l izer in the absence of l ime but decreased in the

presence of l ime (see Fig. 2). There was a general exponential relationship between N content

of grass and the dry weight yield of grass /Frg. 3/.
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Figure 2. N content of grass irt relatiott to lime and rritrogetr

N uptake was very low in the absence of l irne, whether or not f 'erti l izer N was applied
and the addition of 50 gm/bag of hydrated l ime improved N uptake by five-folds (Fig.4).
Addition of ferti l izer N with l ime increased uptake by about 75%, bfi this constituted only ,

about 45% recovery of the N applied as ferti l izer.
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N uptake was increased by l ime and
yield (see Fig. 4 and cotl1p{tre with Fig. l).
sets of data (see Fig 5)

N ferti l izer in much the same
There was a l inear relationship

way as dry weight
betrveen these two
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F-igure -5. Relotiottsltip behveert N uptake artd grass dry matter production.

Grass content and uptake of P, K, Ca and Mg

TIre contents of P, Ca and Mg in the grass from the last harvest (see Table 1) were not
significantly aff 'ected by addition of l irne or ferti l izer N. althougli for the cations Ca and Mg.
addition of l ime did show some increase in their levels in the grass. The K content of grass was
shown to be reduced by l iming; f-erti l izer N had no significant effect on K content in the
absence of l ime, but it produced a significant depressive effect when lime was applied.

As regards nutrient uptake, addition of l ime increased total uptake of P, K, Ca and Mg
(see Table 2). N ferti l izer did not increase uptake in the absence of i irne, and in the presence
of l ime only Ca and Mg uptake were increased by addition of N ferti l izer.
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TABT-E 1 P. K. CA AND MG CONTENT OF NAPIER GRASS IN
LAST (THIRD) HARVEST

Treatment % NUTRIENT IN DRY GRASS

MgCa

Controi

N

Lime

Lime + N

0 .548a

0 .534a

0.549a

0 .5  5  3a

3.05b

3.5  6b

2.20

I  .33

0.293c

0.365c

0.451c

0.449c

0.222d

0.1  39d

0 . 3 0 1 d

0.472d

L.s.D. (s%) N.S . 0.58 N.S . N .S .

Values in a column fo l lowed by a comnron let ter  do not  d i f for  s igni t )cant ly  at  thc 5?l  probabi l i ty  level

TABLE 2. PLANT UPTAKE OF P. K. CA & MG IN LAST (THIRD)
HARVEST OF GRASS

Nut r i en t  t r p takc  ( rnu  i  b r : l s )
Treatment

MgC a

Control

N

Lime

Lime + N

23.1a

18.4a

104.8b

I  1 5 . 2 b

1 3 9 . 5 c

86.3c

4 1 8 . 3 d

434.3d

12.6e

9 .2e

64.6

115.9

9 .4 f

s.0f

59.3
t53.1

L.S.D. (s%) 28.0 t49 .2 o _ . + J8 .4

Values in a column fo l lowed by a common let ter  do not  d i f fer  s igni f icant ly  at  thc 5 i l :  lcvcl  of  probabi l i ty

DISCUSSION

Liming greatly increased both the production of total grass dr-v weight and the total
N uptake. These responses to l ime were most probably due to pH increase. as previously shown
by CHEw (.1973'). In the control bags (see Table 3), soil pH (3.67) was too low for healthy
plarrt development and probably also for efficient N mineralization. As plant development was
poor. addition of ferti l izer N to unlimecl peat did not appreciably increase N uptake. although'
soil pH was slightly increased (probably due to tormation of ammonia). Liming with about 9
tons/ha hydrated l ime to raise soil pH to about 4,7 improved N rrptake from peat soil from
0.177o to 0.80% of  to ta l  peat  N.  I t  was only in  the presence of  l ime that  fer t i l izer  N showed
its effects on plant growth and N uptake. I{owever, recovery of applied N was low (about
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TABLE 3.  N UPTAKE IN RELATION TO TOTAL PEAT AND FERTILIZER N

Treatment
(a)

Total N uptake
(gm/2 bags)

(b)
Total N

(peat + ferti l izer)
(gm/2 bags)

(c) = (a)/(b)

% of  to ta l  N
absorbed

Soi l
n H
H "

Control

N1.

Lime + N

Lime + N;k'6{<

62.809

63.662

62.809

63.669

0 . 1  1 0

0 . 1  2 5

0.504

0.883

0 . 1 1

0.20

0.80

r . 3 9

J . O  /

3 . 1 1
A  4 . 1

4 .90

tN at  the rate of  60 ppnr (about 30 kg/ha) cvery 6 wceks.
**Limc at  50 gm/bag (approxirnale l l ,  9 m. tonslha).

* * *L ime  and  N  a t  t he  above  ra tes .

45%). t lt is was most probably due to conslderable losses of N through volati l ization (e.g.
RAJARATNA\1 ct  u l . ,  1973).  leaching or  i rnrnobi l izat ion by soi l  rn icro-organisms.

The uptake o i  N by the crop.  which is  an indicat ion of  avai lable N,  depends on the rate
of  dry mat ter  prodtrc t ion.  N uptake being l inear ly  re lated to c l ry  mat ter .  Where peat  so i l  pH
favours h igh dry mat ter  accr t rnulat ion.  N uptake rv i l l  be correspondingly h igh.  However.  as dry
matter  increases wi th l i rn ing.  a d i lu t ion cf fcct  is  brought  about  so that  the N (or  crude prote in)
content  of  srass is  rcducecl .  g iv ing r ise to the exponent ia l  re la t ionsl ' r ip  observed I  F ig.  3 ) .  As
addition of N to l it lecl peat dicl nclt appreciablv increase grass N content. it woulcl appear that
the preset t t  rate of  N (approx.  240 kgiha/annunr)  is  inadcquate to nreet  the needs of  the srass
crop under peat  condi t ions.

Lirning irrproved the Lrptake of the other fclur plant nr-rtrients for wli ich analyscs \\,ere
carr ied out  . (P.  K.  Ca and Mg.) .  Only in  t l te  presence of  l in ie d ic l  fer t i l izer  N iurprove thc
uptake of  these e lcments.  par t icu lar ly  Ca and Mg. I t  appears t l ia t  t l re  uptake of  t l iese c lements
i ike t l ia t  o f  N.  a lso depended on t l tc  rate of  dry mat ter  product ion.

I t  was not  possib le to deterrn inc t l re  ef lccts  of  fer t i l izer  N on the avai labi l i ty  of  pel t  N
in th is  expcr iment  because label led N r" 'as not  uscd.  l t  has been shown, however.  that  on pear.
N fer t i l izat ion can reduce thc rate o l  N nr inera l izat ion f rour  t l ' re  soi l  (M,rLCoL\ t  1971.
M n c ' r a  K  1 9 7 2 ) .
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SUMMARY

Ar r  i nves t i ga t i on  i n  b : t gs  t o  s t L l dv  t he  e t l ' e c t s  o t ' l i r ne  unc l  N  l e r . t i l i z i t t i on  on  t l r e  N  L rp l : r ke "
o f  Nap ie r  g rass  on  pca t  i s  dcsc r i bcd .
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Tlte natural  react ion of  peat  u 'as too acid ic lbr  hcal thy plant  growth and N uptake which
were poor rvhether or  not  f 'er t i l izer  N was appl ied.  L i rn ing greal ly  in lproved dry rnat ter
product ion and also N uptake both l ionr  soi l  and ler t i l izer  sources.  The rate of  N uptake
clepended on the rate of  t l ry  I lat tcr  accumulat ion.  the re lat ionship being l inear.  The N content

.  of  grass,  however,  decrcased crponcnt ia l ly  wi th dry matter  product ion.
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