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EFFECT OF DIFFERENT MULCHING MATERIALS ON SOME SOIL 
PROPERTIES, EARTHWORM POPULATIONS AND GROWTH OF 

MID-GROWN YOUNG TEA 

P B E k a n a y a k e , A P D A Jayasekara and R M S S Ra japakse 
(Tea Research Institute of Sri Lanka, Taiawakelle, Sri Lanka) 

Mulching is an important cultural practice for soil-moisture conservation 
in tea lands. However , this practice is restricted owing to the unavailability 
o f currently recommended materials such as M a n a grass (Cymbopogon 
confertiflorous) and Guatemala grass (Tripsacum laxum) in adequate 
quantities. Hence an investigation was carried out to study the feasibility o f 
using coir dust, paddy husk, sawdust and refuse tea as alternative mulching 
materials. The results indicate that there is an improvement in soil moisture 
retention, and an increase in soil N , K and organic carbon, when all the 
materials tested are used. There was a yield increase o f 2 5 - 5 0 % owing to 
mulching during the first year, but over the next three years yields gradually 
declined. Refuse tea, sawdust, coir dust and paddy husk could therefore be 
used in mid-country tea soils as alternative mulching materials when grass 
loppings are not available. 

K e y W o r d s : soil moisture, mulching, young tea plants 

INTRODUCTION 

N e w c lear ings under y o u n g tea r e m a i n exposed to the vagar ies o f weather , unt i l 
such t i m e as the tea f o r m s a c a n o p y a n d p r o v i d e s an adequate soi l cover . A s a 
consequence, n e w c lear ings are vu lnerab le to eros ion , so i l -mois ture evapora t ion , and 
effects brought o n b y the pro l i fe ra t ion o f weeds . I n order to m i n i m i s e these adverse 
effects, i t is necessary to p r o v i d e g round c o v e r w i t h d e a d o r l i v e mulches . 

L i v e m u l c h e s , o r c o v e r crops, m a y c o m p e t e w i t h tea, par t icu lar ly for mois ture 
dur ing dry per iods , resul t ing i n retardat ion in g r o w t h and e v e n death o f the y o u n g tea 
plants ( M a n i p u r a , 1 9 7 2 ) . T h e pract ice o f m u l c h i n g in tea plantat ions is c o m m o n l y 
k n o w n as tha tch ing . T h e mater ia ls genera l ly used fo r thatch ing are loppings o f M a n a 
and G u a t e m a l a grasses. I t has b e n repor ted that m u l c h i n g results i n enhanced p lant 
g r o w t h , increased soi l f e r t i l i t y and i m p r o v e d soi l a n d so i l -mo is tu re conservat ion 
( M a n i p u r a et al., 1 9 6 9 ) , a n d that i t suppresses w e e d s ( O t h i e n o and A h n , 1 9 8 0 ) and 
increases y ie lds ( S a n d a n a m and R a j a s i n g h a m , 1 9 8 2 ) . 

L o p p i n g s o f grass are genera l ly app l ied in the f i e l d soon af ter y o u n g tea is 
planted. T h i s is genera l l y done at the ta i l -end o f the m o n s o o n , and w e l l be fo re the 
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onset o f the drought . T h e quant i ty o f grass loppings requ i red fo r thatching is about 
3 0 - 4 0 m t ha" 1 ( f resh w e i g h t ) . T h i s quant i ty c o u l d be obta ined f r o m a hectare o f a w e l l -
tended grass c lear ing i n a s ingle lopping. F o r this purpose, the maintenance o f a separate 
area under a grass species, to serve as a " thatch b a n k " , is advocated in order to p r o v i d e 
the requ i red m u l c h i n g mater ia ls ( S i v a p a l a n , 1 9 8 7 ) . 

T h e i n f o r m a t i o n a v a i l a b l e o n the use o f possible re -cyc lab le natura l mater ia ls , 
such as sawdust , co i r dust , p a d d y husk and refuse tea as m u l c h i n g mater ia ls , vis-a-vis 
grasses, i n the m i d - c o u n t r y , is scanty. A field study was therefore conducted to evaluate 
the in f luence o f these mater ia ls o n soi l -nutr ient status, e a r t h w o r m popula t ions , and 
the g r o w t h a n d y i e l d o f tea. 

M A T E R I A L S A N D M E T H O D S 

. T h e study w a s car r ied out at G a l p h e l e Esta te , P a n w i l a ( 7 1 0 m a m s l ) . T h e soils 
at G a l p h e l e Estate b e l o n g to the R e d Y e l l o w Podsol ic g r o u p , categor ized as U l t iso ls 
accord ing to U S D A soi l t a x o n o m y ( M a p a et al., 1 9 9 9 ) . 

T h e soils at the study b locks w e r e sandy, deep a n d w e l l - d r a i n e d , and the slope 
o f the land va r ied f r o m 15 to 2 0 % . F i v e types o f m u l c h i n g mater ia ls , v i z . M a n a grass, 
sawdust , co i r dust, p a d d y husk and refuse tea, w e r e tested against a contro l w h e r e n o 
m u l c h i n g mate r i a l was used. T h e treatments w e r e randomised in four b locks o f the 
c l o n e T R I 2 0 2 5 . T h e p lo t s ize w a s 16 m 2 and each p lo t h a d 2 0 plants. F resh M a n a 
loppings w e r e a p p l i e d at the rate o f 3 7 . 5 m t ha ' 1 . A l l the other mater ia ls w e r e app l ied 
as layers , about 5 c m in thickness. T h e mater ia ls w e r e u n i f o r m l y spread over the soi l 
surface about 15 c m f r o m the col lar o f the p lant . M u l c h i n g was done three t imes 
d u r i n g the f i rst year. 

D e t a i l s o f the m u l c h i n g mater ia ls , app l ied on a d r y mat te r basis, are g i v e n in 
T a b l e 1 . 

T a b l e 1. T o t a l C a n d N , t h e C / N r a t i o , a n d t h e r a t e s o f t h a t c h i n g m a t e r i a l s u s e d 

M a t e r i a l T o t a l C ( % ) T o t a l N ( % ) C / N r a t i o D r y w e i g h t 
( m t h a 1 ) 

R e f u s e tea 3 4 . 4 4 3 . 1 5 1 0 . 9 3 4 4 . 8 

M a n a grass 4 0 . 3 2 1 .40 2 8 . 8 0 13 .9 

C o i r dust 3 4 . 8 0 0 . 8 4 4 1 . 4 3 1 6 . 2 

Sawdust 4 0 . 8 6 0 . 2 8 1 4 5 . 9 3 3 7 . 0 

P a d d y husk 2 9 . 7 0 0 . 7 7 3 8 . 5 7 2 9 . 6 
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T h e amounts o f the d i f ferent mater ia ls used, I n order to m a i n t a i n a m u l c h layer 
S c m th ick , var ied accord ing to the mois ture content and the nature o f the m a t e r i a l . 
F o r e x a m p l e , w i t h granular mater ia ls l i k e sawdust , refuse tea and p a d d y husk, the 
a m o u n t needed fo r a 5 c m - t h i c k l a y e r w a s m u c h h igher than w i t h m a n a grass loppings 
and co i r dust. M u l c h i n g was repeated e v e r y four th m o n t h . 

T h e assessments w e r e m a d e , b o t h d u r i n g d r y - and w e t - w e a t h e r per iods , as 
descr ibed be low. T h e so i l -mois ture content w a s est imated g rav imet r i ca l l y , at depths 
o f 0 - 1 5 c m , d u r i n g the d ry season ( F e b r u a r y to A p r i l ) in the second y e a r f o l l o w i n g the 
f irst appl ica t ion o f m u l c h i n g mater ia ls . 

So i l sampl ing w a s done to a depth o f 15 c m using an auger. F i v e samples f r o m 
each lot was b u l k e d to obta in a com pos i t e sample . T h e soi l -nutr ient analysis w a s done 
d u r i n g the f i rst a n d second years f o l l o w i n g the f irst m u l c h i n g t reatment . T h e W a l k l e y 
and B l a c k ( 1 9 3 4 ) m e t h o d w a s used f o r de te rmin ing organic C content , the K j e l d a h l 
m e t h o d fo r N, and the a m m o n i u m ch lor ide ext ract ion m e t h o d fo r K . 

G r o w t h assessments w e r e m a d e a year after appl icat ion o f the m u l c h i n g materials. 
T i p p i n g we igh ts , n u m b e r o f p l u c k i n g points at the c o m m e n c e m e n t o f p l u c k i n g , and 
the y i e l d o f tea at e v e r y h a r v e s t , w e r e r e c o r d e d . A n assessment o f e a r t h w o r m 
populat ions was m a d e before , and at regular intervals after, appl ica t ion o f the m u l c h i n g 
mater ia ls , b y count ing the e a r t h w o r m s e m e r g i n g at the surface o f an area, 3 0 c m x 3 0 
c m , w h e n 0 . 5 5 % f o r m a l d e h y d e solut ion is app l ied . 

R E S U L T S A N D D I S C U S S I O N 

E f f e c t o f m u l c h i n g o n soi l m o i s t u r e 

A l l the plots w h e r e m u l c h i n g had been carr ied out s h o w e d a s ign i f icant ly h igher 
so i l -mois ture content , d u r i n g the d ry wea ther o f 1 9 9 5 and 1 9 9 6 , than d i d the contro l 
t rea tment ( T a b l e 2 ) . H i g h so i l -mois ture contents w e r e observed in plots m u l c h e d w i t h 
M a n a grass, paddy husk a n d co i r dust i n bo th 1 9 9 5 and 1 9 9 6 . T h e reason f o r the 
h igher so i l -mois ture content i n m u l c h e d plots cou ld be d u e to reduced evapora t ion 
a n d increased soi l pe rmeab i l i t y , resul t ing f r o m the m u l c h i n g (Russe l , 1 9 7 3 ) . R e d u c e d 
transpirat ion f r o m the tea p lants , brought about b y l o w soi l tempera ture under m u l c h , 
w o u l d h a v e also cont r ibuted i n conserv ing soil mois ture ( S t e w a r d , 1 9 5 9 ; W i j e r a t n a et 
al., 1 9 9 4 ) . 
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Table 2 . Effect of different mulching materials on the soil-moisture content 

Treatments Moisture Moisture 
content ( % ) , 1 9 9 5 content ( % ) , 1 9 9 6 

S a w d u s t 1 7 . 1 a 9 . 8 a 

C o i r dust 17 .3 a 1 0 . 0 a 

P a d d y husk 18 .8 a 1 0 . 0 a 

R e f u s e tea 16 .5 a 9 .5 a 

M a n a grass 1 8 . 2 a 10 .3 a 

C o n t r o l 1 3 . 0 b 6 . 2 b 

L S D ( P = 0 . 0 5 ) 2 . 8 1.5 

C V ( % ) 11 .1 1 0 . 9 

M e a n s f o l l o w e d b y c o m m o n letters a re not s igni f icant ly d i f fe rent at the 5 % 
l e v e l . 

E f f e c t o f m u l c h i n g on nutr ients , so i l ca rbon and p H 

T h e e f fec t o f the m u l c h i n g t reatments o n N , K , organic carbon content and p H 
are g i v e n i n T a b l e 3 . 

Table 3. Effect of mulching on soil N, K, organic carbon content and pH 

Treatments Nitrogen Potassium Organic C Soil pH 
(%) (%) (%) (in water) 

S a w d u s t 0 . 0 7 7 b 4 4 . 0 5 c b 1.7 cb 4 . 4 1 a 

C o i r dust 0 . 0 7 4 b 4 2 . 5 5 c 1.5 c d 4 . 4 4 a 

P a d d y husk 0 . 0 7 0 b 3 9 . 0 5 c 1.5 c d 4 . 5 0 a 

R e f u s e tea 0 . 1 1 8 a 1 0 6 . 3 5 a 2 .3 a 4 . 3 3 ab 

M a n a grass 0 . 1 1 3 ab 6 1 . 1 0 b 1.9 b 4 . 3 9 a 

C o n t r o l 0 . 0 5 7 b 2 8 . 7 0 c 1.3 d 4 . 0 5 b 

L S D ( P = 0 . 0 5 ) 0 . 0 3 b 1 7 . 8 2 0 . 3 3 2 0 . 3 1 

C V ( % ) 2 9 . 7 2 2 . 0 12 .7 4 . 7 
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M e a n s f o l l o w e d b y c o m m o n letters are no t s ign i f icant ly d i f ferent at the 5 % 

T a b l e 4. E f f e c t o f d i f f e r e n t m u l c h i n g m a t e r i a l s o n t h e g r o w t h o f y o u n g t e a 

T r e a t m e n t s P l a n t h e i g h t G i r t h D r y w t o f 1st D r y w L o f 2 n d 

( c m ) ( c m ) t i p p i n g s ( k g p l o t 1 ) t i p p i n g s ( k g p l o t 1 ) 

Sawdust 5 6 . 6 a 1.85 a 0 . 0 7 8 be 0 . 4 6 0 ab 

C o i r dust 5 8 . 3 a 1.84 a 0 . 0 7 4 be 0 . 4 2 0 be 

P a d d y husk 5 8 . 9 a 1.84 a 0 . 0 8 5 a b 0 . 5 5 0 a 

R e f u s e tea 5 8 . 4 a 1.99 a 0 . 0 8 4 a b 0 . 4 9 0 a b 

M a n a grass 5 8 . 1 a 1.99 a 0 . 1 1 0 a 0 . 5 8 5 a 

C o n t r o l 5 5 . 7 a 1.53 b 0 . 0 5 3 c 0 . 3 1 0 c 

L S D ( P = 0 . 0 5 ) N S 0 . 2 7 0 . 0 2 7 0 . 1 2 8 

C V ( % ) 7 . 2 9 .8 2 2 . 5 1 8 . 1 
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l eve l . 

M u l c h i n g increased the soi l o rgan ic -carbon content i n a l l the treatments a b o v e 
that in the cont ro l ( T a b l e 3 ) . R e f u s e tea and M a n a grass m u l c h had a s ign i f icant ly 
h igher organic ca rbon content w h e n c o m p a r e d w i t h that i n the cont ro l . A l o w organ ic -
carbon content , in plots m u l c h e d w i t h paddy husk, sawdust and co i r dust, m a y b e due 
to the s l o w rate o f d e c o m p o s i t i o n o f these mater ia ls i n w h i c h the C / N ra t io is h i g h 
( W i c k r e m a s i n g h e , 1 9 8 4 ; W i j e r a t n a et al., 1 9 9 4 ) . 

T h e r e w a s a s ign i f icant increase i n s o i l - N concentra t ion in plots m u l c h e d w i t h 
refuse tea a n d M a n a grass. T h e contr ibut ion to s o i l - N content b y other mater ia ls , v i z . 
paddy husk, sawdust a n d co i r dust, var ies f r o m 2 2 to 3 5 % a b o v e the cont ro l . 

T h e increase i n soi l K w a s s igni f icant i n p lots m u l c h e d w i t h refuse tea w h e n 
compared w i t h other mater ia ls , and the contr ibut ion to soil K f r o m M a n a was signif icant 
w h e n c o m p a r e d w i t h sawdust , co i r dust a n d p a d d y husk. 

T h e increase i n soi l p H a b o v e the cont ro l t rea tment , b rought o n b y the d i f fe rent 
types o f m u l c h i n g mater ia ls , is f avourab le fo r the cu l t i va t ion o f tea. 

E f f e c t o f m u l c h i n g o n t h e g r o w t h o f y o u n g t e a 

T h e measurements o f p lant he ight , co l la r th ickness (o r g i r t h ) , and the d ry 
weights o f shoots at the 1 s t and 2 n d t ippings, a re g i v e n i n T a b l e 4 . 



M e a n s f o l l o w e d b y c o m m o n letters are not s ign i f icant ly d i f fe rent at the 5 % 

Table 5. Effect of different mulching materials on earthworm populations 
M e a n n u m b e r s o f e a r t h w o r m s per m 2 

Treatment July Sep Oct Dec Mar Sep Oct Dec 
1993 1993 1993 1993 1994 1994 1994 1994 

Sawdust 2 3 9 2 4 3 8 3 8 4 3 4 2 4 5 

C o i r dust 2 16 15 8 8 16 13 16 

P a d d y husk 3 4 12 2 5 2 6 2 4 2 0 2 7 

R e f u s e tea 3 1 4 14 14 15 9 12 

M a n a grass 2 17 3 5 3 5 3 4 4 4 4 5 1 

C o n t r o l 3 1 1 4 3 5 4 4 

S E 0 . 6 3 .2 2 . 2 4 . 4 4 .3 3 .8 3 .9 4 . 3 

T h e results indicate a n increase in e a r t h w o r m popula t ions i n a l l the m u l c h i n g 
t reatments c o m p a r e d to the cont ro l . T h e highest e a r t h w o r m popula t ions was observed 
i n plots m u l c h e d w i t h M a n a grass, f o l l o w e d b y sawdust , w h i l e the populat ions w e r e 
lowest w i t h refuse tea a n d c o i r dust. A s reported b y A s h o k K u m a r ( 1 9 9 4 ) , this m a y be 
due to the pre ference o f w o r m s fo r mater ia ls w i t h a h i g h C content . 

Ef fect o f mulch ing on tea yields 

Tea was brought into plucking two years after planting. The number of plucking points 
per bush at the commencement of plucking, and the yield recorded during the first cycle of 
plucking, are given in Table 6. 

1 0 

l e v e l . 

A t h o u g h the observed d i f ferences in p lant heights are no t s ign i f icant ly d i f ferent , 
a l l the m u l c h e d plots s h o w e d a n increase in p lant height . T h e r e w a s a s igni f icant 
increase i n p lant g i r th i n a l l the m u l c h treatments c o m p a r e d to the cont ro l t reatment . 
E x c e p t f o r the p a d d y - h u s k t rea tment , there w a s a s ign i f icant ly h igher d r y w e i g h t o f 
t ippings i n the M a n a t rea tment c o m p a r e d to a l l the other m u l c h t reatments , c o n f i r m i n g 
the super ior i ty o f M a n a grass as a m u l c h ( W i j e r a t n a et al., 1 9 9 4 ) . 

Effect of mulching on earthworm populations 

P r e - s a m p l i n g w a s d o n e i n J u l y 1 9 9 3 , and s o m e assessments o f e a r t h w o r m 
popula t ions w e r e d o n e at regu lar in tervals . T h e e a r t h w o r m - p o p u l a t i o n assessments 
a re g i v e n in T a b l e 5 . 



Table 6. Effect of different mulching materials on tea yields 

T r e a t m e n t s N o . o f 1 st y e a r 2 n d y e a r 3 r d y e a r 4 t h y e a r 
p l u c k i n g y i e l d y i e l d y i e l d y i e l d 

p o i n t s p e r ( m a d e t e a ) ( m a d e t e a ) ( m a d e t e a ) ( m a d e t e a ) 
b u s h k g h a ' 1 k g h a ' 1 k g h a 1 k g h a 1 

S a w d u s t 4 8 . 7 b 9 2 9 b e d 2 0 5 0 ab 2 7 7 0 ab 9 4 1 a 
C o i r dust 4 7 . 5 b 9 7 3 be 2 0 1 3 b 2 7 7 2 ab 8 2 8 a 
P a d d y husk 4 3 . 7 b 8 7 9 c d 1 9 9 8 b 2 7 7 6 a b 8 4 3 a 
R e f u s e tea 7 3 . 7 a 1 2 3 7 a 2 2 7 8 a 3 0 6 9 a 8 9 8 a 
M a n a grass 7 2 . 5 a 1125 ab 2 2 3 9 ab 3 0 3 1 a 9 0 9 a 
C o n t r o l 2 3 . 7 c 7 4 3 d 1 9 9 4 b 2 5 7 1 b 6 9 6 a 
L S D ( P = 0 . 0 5 ) 12 .4 2 2 6 2 6 3 3 7 6 N S 
C V ( % ) 15 .9 15 .3 8 .4 8 .8 19 .2 

M e a n s f o l l o w e d b y c o m m o n letters are not s igni f icant ly d i f f e ren t at the 5 % 
l e v e l . 

M u l c h i n g resul ted i n a s ign i f icant ly h igher n u m b e r o f p l u c k i n g points at the 
c o m m e n c e m e n t o f p l u c k i n g i n the 1 s t year. T h e n u m b e r o f p l u c k i n g po in ts , observed 
i n plots treated w i t h refuse tea a n d M a n a grass, w a s s ign i f icant ly h igher than w i t h the 
other treatments. T h e h igher n u m b e r o f p l u c k i n g points resulted i n h igher y ie lds dur ing 
the f i rst year. 

T h e r e was a 5 1 % y i e l d increase in the m a n a treatments, a n d a 6 6 % y i e l d increase 
i n the refuse- tea t reatments , o v e r the c o n t r o l , dur ing the f irst year. T h e increases w e r e 
l o w e r i n the 2 n d a n d 3 r d years: 1 4 % a n d 1 9 % fo r refuse tea , a n d 1 1 % a n d 1 9 % for 
M a n a , respect ively . 

T h e r e was n o s igni f icant y i e l d increase i n a l l the m u l c h e d plots d u r i n g the 4 t h 

year , c o m p a r e d to the cont ro l . T h e r e w e r e o v e r a l l l o w y ie lds d u r i n g the 4 t h year o w i n g 
to the severe drought condi t ions d u r i n g this per iod . 

O u r results are in l i n e w i t h o ther studies carr ied out b y W i j e r a t n a et al. ( 1 9 9 4 ) . 
T h e y also s h o w e d the b e n e f i c i a l ef fects o f m u l c h i n g on the g r o w t h a n d y i e l d o f tea 

C O N C L U S I O N 

T h e benef ic ia l ef fects o f m u l c h i n g o n g r o w t h o f y o u n g tea and o n soi l fer t i l i ty , 
and on moisture re tent ion, rece ive reconf i rmeat ion f r o m this invest igat ion. I n add i t ion , 
the benef ic ia l effects o f soi l f e r t i l i t y o n e a r t h w o r m populat ions are demonstra ted . 
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B o t h M a n a grass a n d refuse tea w e r e f o u n d to b e superior to the other m u l c h i n g 
mater ia ls tested. 

A l t h o u g h m u l c h i n g w i t h M a n a grass is superior to the other m u l c h i n g mater ia ls , 
sawdust, co i r dust, p a d d y husk and refuse tea m a y b e used in n e w clearings, to m i n i m i z e 
the adverse ef fects o f d rought , w h e n grass loppings are not ava i lab le . M a t e r i a l s w i t h a 
h i g h C / N ra t io , v i z . p a d d y husk, co i r dust and sawdust , should be a m e n d e d b y a d d i n g 
urea. 

W h e n t h i c k layers o f mater ia ls w i t h h i g h C / N rat ios, such as paddy husk, are 
used, seepage o f w a t e r is i m p e d e d unt i l the mater ia ls are w e l l decomposed , and hence 
p a r t i a l l y - d e c o m p o s e d p a d d y husk should b e used to o v e r c o m e this p r o b l e m . 

I t w a s observed that w h e n mater ia ls such as co i r dust and sawdust are used, 
there is a tendency f o r t h e m to sl ide d o w n steep slopes. T h e r e f o r e , these mater ia ls 
n e e d t o b e restr icted t o f l a t or gent ly -s lop ing lands. 
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