
A paper crop 
Al though trees p rov ide t h e 
r aw mater ia l for abou t 9 5 % 
of t h e wor ld ' s pape r p r o ­
duc t ion , m a n y o the r p lants 
can also b e used in p a p e r -
making . Sugar cane , b a m b o o , 
a n d whea t a n d r ice s t raw, 
wh ich a re n o w p u l p e d i n 
some par t s of t h e wor ld , a re 
jus t a few of t h e a l ternat ives . 
I n mos t places t i m b e r is more 
at t ract ive economical ly . B u t , 
as growing d e m a n d for p a p e r 
p u t s increasing p res su re on 
t h e wor ld ' s l imi ted forest 
resources , c rop p lants m a y 
become m o r e i m p o r t a n t p u l p 
sources . 

A p r o b l e m wi th g rowing 
agr icul tural crops for p u l p is 
t h a t sui table l and m a y b e 
n e e d e d for g rowing food. 
I f b o t h fibre a n d food, a n d 
possibly o the r p roduc t s as 
well , can b e ob ta ined f rom 
t h e same c rops , th i s p r o b l e m 
is r e d u c e d . 

Scientists f rom a n u m b e r 
of CSIRO Divisions a r e n o w 
looking a t ways to m a k e t h e 
greatest possible use of 
agr icul tura l p roduc t ion . 
T h e y call t h e concep t I n t e ­
gra ted Pho tosyn the t i c P r o ­
d u c t Indus t r i e s ( I P P I ) , a n d 
are invest igat ing p r o d u c t i o n 
of energy a n d chemicals as 
well as food a n d fibre. 

O n e p l an t be ing s tud ied , 
p r imar i ly as a source of pape r 
p u l p , is kenaf, an annua l t h a t 
takes 4 - 8 m o n t h s t o reach a 
m a t u r e he igh t of a b o u t 
4 me t r e s . T h e s t em, wh ich 
makes u p t h e bu lk of t h e 
p lan t , contains t h e fibre t h a t 
wou ld b e used for p a p e r -
making . B u t in add i t ion , t h e 
leafy tops could p rov ide 

p ro te in - r i ch stock feed c o m ­
parab le wi th lucerne , juice 
squeezed f rom the s t em is 
r ich i n p ro te in a n d could also 
b e used in stock feed, a n d 
kenaf seed contains oi l t ha t 
could b e used i n sa lads , 
cooking, a n d marga r ine 
manufac tu re . 

I n 1973 M r I a n W o o d of 
t h e CSIRO Divis ion of T r o p i ­
cal A g r o n o m y began g rowth 
trials on kenaf at t h e K i m -
ber ley Research Sta t ion in 
t h e O r d River I r r iga t ion 
Area of n o r t h e r n W e s t e r n 
Austral ia . 

H e has found t h a t t w o 
crops can b e g r o w n t h e r e in 
a year; th is shou ld also b e 
possible i n o the r t ropical 
areas whe re i r r igat ion is 
available. Rates of fibre p r o ­
duc t ion achieved p e r hec ta re 
have been comparab le w i t h 
those f rom eucalypts g r o w n 
on h ighly p roduc t ive l and 
w i t h intensive m a n a g e m e n t , 
a n d m u c h greater t h a n those 
f rom na tu ra l eucalypt forests. 

A d rawback is t h e n e e d for 
large a m o u n t s of n i t rogenous 
fertilizer. M r W o o d , a n d 
D r J o h n Angus of t h e D i v i ­
sion of L a n d U s e Research , 
calculate t h a t fertilizer wou ld 
account for someth ing like 
3 5 % of t he cost o f g rowing 
i r r igated kenaf. A n a l t e rn­
ative way to keep u p t h e soil 
n i t rogen supp ly would t o b e 
grow legumes in ro ta t ion 
wi th t h e kenaf. M r W o o d 
recent ly began research on 
legume species t h a t m a y b e 
able t o provide b o t h fibre for 
pape r -mak ing and n i t rogen 
for t h e kenaf. 

T h e pu lp ing poten t ia l of 

kenaf is be ing s tud ied b y 
M r Alf W a t s o n a n d D r Geoff 
Gar t s ide , at t h e Divis ion of 
Chemica l Techno logy i n 
M e l b o u r n e . Pu lp ing involves 
removal of l ignin, t he s u b ­
stance t h a t b inds t he cel lu­
lose fibres in wood. Various 
chemical a n d mechanica l 
m e t h o d s a re used . 

T h e fibrous s t em of kenaf 
consists of an outer bark , 
compris ing 3 5 - 4 0 % of t h e 
weight of t h e s tem, and an 
inner woody core. 

T h e ba rk is m a d e u p of 
fibres ab o u t 3 m m long. 
T h e s e are long cellulose 
fibres—comparable in length 
wi th those of softwoods s u c h 
as Pinus radiata. L o n g fibres 
give h igh tear ing s t r eng th , 
a n d a re needed in p roduc t s 
s u c h as h igh - s t r eng th w r a p ­
p ing papers a n d fibreboard 
l iners . Pape r -make r s also 
m i x t h e m in wi th short-f ibre 
pu lps t o s t r eng then o the r 
types of p a p e r , inc luding 
newspr in t . T h e fibres i n t h e 
woody core are ab o u t 0 • 6 m m 
long—somewha t shor te r t h a n 
those usual ly found in h a r d ­
woods such as euca lypts . 

T h e scientists have found 
tha t c rush ing kenaf s tems to 
r emove t h e sap increases 
pu lp ing efficiency. T h e y have 
also found t h a t t h e wood 
sect ion breaks u p du r ing 

c rush ing , a n d t h a t t h e wood 
a n d bark can t h e n be readi ly 
separated b y screening. 

K e n a f ba rk has r e s p o n d e d 
well in t he pu lp ing tests . All 
m e t h o d s t r i ed have p r o d u c e d 
h igh-qua l i ty p u l p , a n d t h e 
scientists say very litt le t ech ­
nical deve lopmen t wou ld b e 
n e e d e d to enab le t h e ba rk to 
b e u s e d in commerc ia l pape r 
mil ls . 

T h e kenaf wood , un fo r tu ­
nate ly , does no t behave so 
well . W h e n the l ignin is r e ­
moved , t he mater ia l remain ing 
is cellulose fibre a n d cells, 
k n o w n as p a r e n c h y m a cells, 
t ha t are t h e energy stores of 
t h e growing p l an t . T h e 
cellulose fibres a re very shor t 
—shor t e r t h a n m o s t euca lypt 
fibres used for p a p e r - m a k i n g 
— b u t t h e s t r e n g t h p roper t i es 
of t h e p u l p a re reasonably 
satisfactory. Howeve r , t h e 
cells create p rob lems t h a t 
seem likely t o m a k e t h e p u l p 
unusab le o n its own . 

I n pape r -mak ing , wet p u l p 
is p o u r e d onto a screen, 
w h i c h catches t he fibre b u t 
allows t he l iquid t o dra in 
t h r o u g h . T h e d ry p r o d u c t is 
pape r . T o achieve a satisfac­
tory p ro d u c t i on r a t e t h e p u l p 
has t o dra in quickly, a n d this 
is w h e r e t h e p rob l em lies wi th 
kenaf wood . T h e p a r e n c h y m a 
cells fill spaces be tween t h e 
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Harvesting trial plots of kenaf at Kimberley 
Research Station. 

cellulose fibres, ho ld ing back 
t h e water , a n d t h e p u l p takes 
m u c h too long t o d ra in . 

T h e p r o b l e m w o u l d b e 
solved if t h e p a r e n c h y m a 
cells cou ld b e r e m o v e d , b u t 
t h e r e doesn ' t s eem to b e 
any s imple way to do th i s . 
Alternat ively, t h e kenaf wood 
p u l p could b e mixed w i t h 
fas t -dra in ing p u l p s t o p r o ­
duce a workable compos i te . 
D r Geoff I rv ine , also of t h e 
Div i s ion of Chemica l T e c h ­
nology, is examin ing w h a t 
h a p p e n s w h e n o ther fibres, 
inc lud ing kenaf ba rk fibres, 
a r e m i x e d wi th t h e kenaf 
wood p u l p . 

T e n t a t i v e calculat ions b y 
M r W o o d a n d D r A n g u s 

indica te t h a t kenaf g r o w n i n 
t h e O r d I r r iga t ion Area 
cou ld compe te in pr ice o n 
t h e expor t m a r k e t w i th wood 
chips f rom s o u t h e r n A u s ­
tral ia , a s suming tha t t h e 
whole kenaf s t em is usable . 

T h e scientists es t imate t h a t 
abou t 150 000 h a of i r r iga ted 
l and in n o r t h e r n Austra l ia , 
p l an ted w i t h kenaf, could 
p r o d u c e as m u c h p a p e r p u l p 
as can b e obta ined f rom t h e 
w o o d chips n o w expor ted 
f rom Aust ra l ia . Bu t m o r e 
research is needed t o check 
t h a t kenaf crops would no t 
b e seriously damaged by 
insects or diseases a n d t h a t 
h i g h yields could b e ma in ­
ta ined . A n d a way has to b e 

found a r o u n d t h e p a r e n ­
chyma cell p rob l em. 

O n e solut ion m a y b e to 
g row sugar cane wi th kenaf. 
Bagasse, t he fibrous res idue 
remain ing after t h e cane has 
b e e n c rushed t o extract t h e 
sugar , is used commercia l ly 
for pape r -mak ing in P e r u , 
Brazil , Ind ia , a n d o the r 
count r ies . I n Austral ia it is 
usual ly b u r n t t o genera te 
s t eam a n d electricity for 
sugar mi l ls . I f kenaf a n d 
sugar were g rown toge ther , 
t h e bagasse a n d kenaf ba rk 
could b e p u l p e d and t h e 
kenaf w o o d b u r n t t o 
p r o d u c e t h e power . 

O n e b ig advantage of c rops 
over forests as a source of 
pape r p u l p is a r ap id r e t u r n 
o n invested capital . T r e e s 
have to b e years old before 
t h e y can b e harves ted , whi le 
c rop p lants m a t u r e in a few 
m o n t h s . A n o t h e r is t h e 
abil i ty of m a n y of t h e m to 
p r o d u c e food as well as fibre. 

B u t crops also have in ­
he ren t d i sadvantages , an 
i m p o r t a n t one be ing t h a t t h e y 
have t o b e harves ted w i t h i n 
a cer ta in pe r iod whereas t h e 
ra te of t imber -cu t t i ng can b e 
adjusted to m e e t d e m a n d . 
I f a mil l was t o opera te con­
t inuous ly , it wou ld b e bes t 

if p lan t ing could b e a r r anged 
so tha t harves t ing could go on 
t h r o u g h o u t t h e year; g rowing 
a n d pu lp ing wou ld t h e n have 
t o b e very closely in tegra ted . 

M a n y plants besides kenaf 
a r e potent ia l p a p e r p r o d u c e r s . 
O n e t h a t pu lps well is ele­
p h a n t grass , a h igh-yie ld ing 
t ropical p lan t t h a t is be ing 
invest igated as a potent ia l 
p ro te in a n d fibre source b y 
C S I R O ' S Agro - Indus t r i a l 
Resea rch U n i t . 

A n increase in pape r p r o ­
duc t ion from crops would 
have t h e i m p o r t a n t advan­
tage of r educ ing d e m a n d s on 
t h e wor ld ' s forests. O n t h e 
o the r h a n d , it could give r ise 
t o compet i t ion be tween 
p a p e r - a n d food-producers 
for agr icul tural land. 

A review of prospec t ive 
crops for t h e O r d I r r iga­
t ion Area . I I . I . M . W o o d 
a n d J . F . A n g u s . CSIRO 
Division of Land Use Re­
search Technical Paper 
N o . 3 6 , 1 9 7 4 . 

P u l p i n g a n d p a p e r - m a k i n g 
proper t ies of kenaf. A. J . 
W a t s o n , G . W . Davies , 
a n d G . Gar t s ide . Proceed­
ings, 29th Appita Con­
ference, Launceston, 1975 
(in p ress ) . 
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