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INTRODUETION

Ths Project has as its objective th€ d€veloFrent and

stabiLisation of areae of r:.infed agriculture. th€s€ areaa on

th€ low and miildle terrac€s of Northern Thailand are currently

cropped eithe! intensively. or in an irregular but unstable systo[t

of 'ala8h and burn' or 'swiddEn' agriculture.

The current programne wae prescribeal by the world Bank to

includ€ r lanal alevelopment cofiPonent involving the clearing by

heavy eguitrnent of natural vegetation rrhich consists nainly of

Dipt€rocarp-barnbo se:orrdary r6gro$rth. StumPB and roots are

renbv€d and eoil conservation structures install€d ( contour banke

and gully control structurgs). This is supPorted by a cropping

syst€ms ind eoil conservation research comPonent ained at

devel,oping farming practices which are acceptable, practical, and

stablo. A seed rnrltiplication prograrme airns to Provid€ quality

cover crop seed. rhich is generally othentise unavailable. .l

seed nrultiplication prograNne afuna to Provide quality cov€r

crop aeed which is generally otherwiEe unavailable. A land

managenont advisory programne i6 extendinE the resuits of regearch
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through relevant agencj"es to tbe farmer level. It also distri-

butes seed and asslsts in coordinating farmer involvement in the

development r.tork. whole farm, and land use - yield, surveys are

conducted annually to monitor changes in the project areas

fol lowing developrnent.

The early agricultural research was primarily of an agronomic

nature. It covered aspects of crop improvement' plant protection

and soi] fertil ity. Thi.s vras associated with some research on

cropping p. stems, in particular the possibility of rice based

double cropping.

In the current phase of the Project the research progranme

has been redirected to the develoF nent of cons"rvation farming

systems. Thj.s includes an emphasis of the problem of soil

degradation and the introduction of soil erosion research.

Development of Conservation Farming Systems

conservation farming systems are defined u" ot..a.r-"."

suitable to the cuffent socio-eccnc'mic and technical conditions

that wj.]l enable the long-term productivity of crop land by

ensuring that appropriate soil chemical and physj.cal conditions

are maintained and that soil erosion is controlled. As such

they are an integration of the following aspects of land use and

crop management into a practical management package:

crop types and varieties

ferti.l iser reguirements

pest and disease management

r.reed control

planting times and methods

crop rotatj.ons

tillage practices

retidue rnanagement

runof f ,/soiI l.rater management

soi l  loss contro l
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maintenance of suitable scil physical conditions

malketability of Produce

social acceptabilj.ty of practices

tin€talbe of labour availabitity

risk and uncertainty (physical and economic)

profitabilitY

There are aspects about which the Project already has

considerable knowledg') from previous resea-:ch. The nid<ll-e of

the lisr contains aspects lhat are ti)e subjects of present research

to enable the formulation of Cetailed recoflErendations ' The

latter part of the list includes the socio-€conotnic aspects '

Informatj.on relevant to these is being sought and deveJ'oped by

the socio-Economic section of the Project.

From these research progratnroes it is possible to j'ndicate

the follosing as being necessary in the alevelopnent of conserva-

tj.on fatming systems for upland cropping:

r cropping patterns should be on a rotation basis with cercals

and Iegumes i

r adequate ground cover should be rnaintained at all times

during the wct season to inhibit the breakdown of soil

surface structute and hence surface sealing and erosion;

. cultivati.on ltith disc and rotary til lage impliments ahould

be minimised to reduce the destruction of soil aggregation

in the silty loan soils of Pfoject areas i

r no-til laga shoulci be used for sowing second crops in double

cropPing systerns;

r plant spacings should have regard for lteed control' soil

eroFion control, and Yield,

r weed, pes!, and disease control are essential managemenL

practices for cconomic returns i
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r pre-emergent herbicicies shouLd be used for fj.rst crops sown

wj.th til lage t

r contour cultivatj"on and contour row pLanting are essential

for soil conservation t

r ferti.l iser shouLd be used for peanuts and corn for maximum

productions ;

* no-til lage and nuiching can ire used to i-mprove soil moisture

status and therefo::e Lengthen effecti.ve grr:owing periods;

* Iegume cover croDs should be sown following or just before

the harvest oi c:rea1 crops wherever oossible.

The cropping systems programe of the project has had as its

prime objective the devel.ognent of econonically and ecologicaly

vj.abl.e cropping systens for the uplands of Northern Thailand.

Reduction of soil ercsion, weed ccntrol, and nitrogen and organic

matter accr.:tion are seen as the major ecological aims. ImDrove-

rnent of farmers incomes, in both the short and long-term, is the

only realistic incentive for thc adoDtion of these ecological.

desirable cropping s)'stems.

Substantial Drogress towafd this objective has been made

over the past few years. Reference is made tc Ehe work of IITA,

NCSU, ICRISAT, and otjrer agencies on which the project prog:;ne

was baaed. The cropping systens described are based on the

components :

1) Upland rice mono-caop with reduced til laqe.

2) Corn/cowpea relay-croD \.riEh no-til lage.

3) Peanut,/pigeon pea relay-crop with disc til lage.

4)  Corn wi th s ty lo  l ive mulch no- t i l lage.

BACKGROUND

cropping systei:s work ccrmenced at the begining of the

TALD Project with rotation and fertil iser experiments at Sa (NLDC)
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and at Hang Chat (LLDC). Thesc used rotation of peanut and rice

with applj.cation of suoerphosphate, a;rmonium sulphate, Iime, and

mo.l,ybd€num. After tcn _vears it becarne obvi.ous that this sirnpl.e

rotation of Feanut with upland rice was not preventing the

decline in crop produciion. Eventually more intensive green

manure applications vrere tried. Vrry substantial increases

of yield of upland ricc rlere obtai-ned in response to applications

of soybean trash as mulch or incrrporated as gre?n manure (Hoult

r o " q t

There hras a si.gnificant resDonge of upland rice to soybean

lrash regardless of whether it was j.ncorporated or mulched.

There was no sig,nifi.car:t response to applications of ammonium

sulphate whr"ch nevertheless appeared to decrease yield on the

plots nhich Cicl not have any residue. This hras taken to indicate

that the.prirnary effect of mulch and,/or green manure lay i.n

irnproved soil- moisture conditions rather than in increased

nitrogen supply. Energence and estab.Lishnert were much beiter

on mul,ched plots b,:t i.-ncorporated plots recove!'ed at the til ler-

ino stage and yielded uell.

Table 1

E':"I OF SOYBEAN RESIDUES AND NI"ROGEN ON YIELD OF UPLAND RICE

SOYBEAN Tfu1SH

' 1

' a

NITROGEN TREAT:,1EI''T

TREAI'!.IENT

N I t

2 tonnes per rai j.r.corporated

2 tonnes per rai mulched

llo
 l

MeeN vrpli on

t 1

T '  q : "' 2
. F -  i  

_ ?
' a

x- 493

o kg amoniun sulphate per rai
1 5  k g .
30 k9

UPLA::: fl;Cii KG PER RAI
N r N ' x

2 3 5  3 1 5  
- .  

3 1 8
67-(  505 581
472 629 555
478 483

a a D}IRT 5e;

b
t
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Follohting this a range o-- green manure crops i.rere grorn

for one wet season and follo$ted in the next with upland rice

(Pintarak g.! el 1982). The upland rice was sown into ploughed

soil after residues of the previous years green manure crop had

been incorporated by rotary hoe. Grain from the green manure

crops !^ras harvested and :'emoved (see Table 2).

YIELD OF GRAII{

FOLLOWING RICE

GREEN }IANURE

Table 2

AND STO\TER AND BENEFIT TO A

CROP OF NINE GREEN YANURE CROPS

Grain

Dolichos lab lab 520
GG-ra-T6Tiffinl zae
Ceni'rosema
Peanut
cowpea (redbean )
crotolaria juncea
Mungbean (!158)
Soybean (SJ4)
Pigeon Pea ( lccal )
Upland Rj,ce Control

GREEN MANURE

Stover

2045
1 9 7 0
1 3 9 0

548
420

1201
2 0 0
35i

2980

FOLLOWING RICE
kglrai

3 3 7  a
363 a
293 ab
z  l )  aDc

2'12 abc
264 abc
234 bc
230 oc
202 bc
1 7 7  c

DMRT 5%

HI*

2 0
1 1

40440
349

2 1 1
349
s2

203

)at

3
2 6

Blackbean and lab 1ab' legu,l6s of lo$ harvest index' were

superior in their effect on a followirig rice crop. The higher

harvest index grain legumes redbean r peanut' mungbean, soybean

gave lower rice y:.elds in the following year. Pigeon pea was

anornalous in that j-t oroduced the highest yield of slover ej.th

the lowest harvest index but its effect on the following ri.ce was

cornparable wj.th mung or soy and not signj.ficantl-y better than

rice. This is not consistent with the hJpothesis that the benefiE

of green manure are prinarily associated with soit moisture and

the reasons for this a.r:e not clear. Inmobilisation of ni.trogen

and all.elopathic effects may be involved. , Centrosema and

crotolaria returnad substantial quantities of dry matter and

improved rice yiclds.
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Further r.rork (Pintarak 
* al 1983) concentrated on grain

lequmes which haal established narkets and which allovred for

double cropping. 'thus seven cropping systems were tested at LLDC

and NLDC. Yields of grain legumes and of folLowing rice are

babulated below (Tables 3,  4  and 5) .

A number of observations may be made from these data.

BLackbean gave Ehe most consistent yield increase of rice in the

foll.owing year but the nultiple cropping systems using more than

one legune showed pronise as rvel.l. At NLDC the second crop

s€quential legunes di<i not yield \rell due to poor rainfal].

UnfortunateLy, these trials do not have a monocrop rice control

for comparj.son but the rotation rice yield are generally high enou.;h

to be encouragj.ng.

?able 3

CROPPING SYSTEI{ 'L\D YTELD LLDC

CROP YIELD (l(q/rai )

z5z4 252s 2524 
2525

l st 2nd

Rice (R258 )  ,
I' lungbean (M77) Rice 383 67 193 c
Rice (2!8) ,  Redbean B+Eg.  )  408 92 192 c
peanut(T9) r MungbearflXtT?i. _^441 1?a 269 b
Peanut(Tg) ,Redbean 

'Rice r rce435 193 271 b
corn(sI )n lungbean
(M77) interrMungbean
(M77) Rice 37 /220 73 202 c
Corn ( SI ),/Mungbean
(M77) i.nter' redbean Rice 153/239 256 273 b
Btackbean Rice 321 342 a

Rice 2524 R258, maturity approximately 'l 10 days
Rice 2525 sicw iiae chan, photosensitive naturity mid

October
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Table 4
CROPPING SYSTE}I AND YIELD NLDC WITHOUT SUPERPHOSPHATE

Tab Ie  5
CROPPING SYSTEI. I  AND TIELD NLDC SUPERPHOSPHATE 20

kg /x  a i

2524
2524

2525
2ndl s t

Y I E L D  ( t 9 l r a l  )

2325

R i c e  ( R 2 5 8 l , r . j u n g b e a n  ( H ? ? )
R i c e  ( 2 5 S l  r R e d b e a n l
P e a n u t  ( T 9 ) , H u n g b e a n 2  ( H i l  l
P e a n u t  ( T 9 l , R e d b e a n
Corn  (  S  I  l , /1 tun9 bea o  (  771

in te r  ,  t ' tungbesn (H771
Corn  (S  l r , /hungbean (  t l77  t

l n t e t ,  R e d b e a n
Blackbean

R i c e  2 5 2 {
R l c e  2 5 2  5

R 2 5 8 ,  m . t u r  I  t y
S l e w  H a e  C h a n ,

R ice
R i c e
R t c e
Rl  ce

Rice

R I c e
R l c e

l 8 {
r 5 4
324
357

25O /95

25q /99
1 9 3

l 0
l 6
1 9
9 t

t ! 3

r03

1 5 8
201
3 6 8
{ 1 6

427

3 9 9
{ 1 7

l p p t o r  l m a t e l  y  l l 0  d a y s
photo8ens l  t l ve  matur l t y  t t l l d  oc tober

YIELD (  k9 , / r  a  i  )

2524
2524

R i c e  ( R 2 5 8  )  , H u n g b e a n  ( H 7 ?  )
R i c e  ( 2 5 8 l  , R e d b e a n
Peanut  (T9) , l . , tungbeen (H77 )
P e a n u t  ( T 9 ) , R e d b e a n
C o r o  ( S  I  )  / M u n g b e a n  ( H 7 7 )

in te ! ,  l . lung  bean (H7? l
Corn  (  S  l )  /Hungbean ( t |771

i n t e r ,  R e d b e a n
Bl  ackbea n

2525 252s

R l c e
R l c e
R i c e
R l c e

R i c e

R l c e
R l c e

I 7 I
1 3 6
238
263

4 9  / 9 9

5 /Ltl
1 4 5

263
t 9 9
301
34 4

1 n ?

352
322

2 l
5 6
6 5
3 I

ts3

R i c e  2 5 2 {
R i c e  2 5 2 5

R 2 5 8 ,  n a t u r l t y
S i e w  L a e  C h a n ,

a p p r o x  i m a t e l  y  1 1 9  d a y s
p h o t o s e n s  i  t i v e  n a t u r l t y  n i d  o c t o b e r
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A t  L L D C ,  p € a n u t  f o l l o w e d  b y  m u n g b e a n  o r  r e d b e a n  a n d

c o r n  f o l l o r r e d  b y  r e d b e a n  g a v e  y i e l d s  o f  r i c e  a p p r o x i m a t e l y

8 0 t  o f  t h o s €  f o l L o w i n g  b l a c k b e a n .  T h e s e  c r o p p i n g  s y s t e m 6 ,

p a r t i c u l a r l y  p e a n u t - m u n g b e a n  s e q u e n t i a l ,  m a y  b e  m o r e  e c o -

n o n i c a l y  a t t r a c t i v e  t h a n  b l a c k g e a n  a n d  t h e  a y s t e m  p e a n u t _

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

t u r n a  o f  t h e  s y a t e m a  t e B t e d  h e r e .  R e s u l t s  a t  N L D C  h r e r e

c o n a i s t e n t  w i t h  t h o s e  f r o m  L L D C  b u t  t h e  c o r n / m u n g b e a n  a n d

c o r n , / r e d b e a n  g y s t e m g  H e r e  n o r e  s u c c e s s f u l .  t h e r e  w a s  a

r e s p o n B e  o f  c o r n  t o  s u p e r p h o s p h a t e  a n d  t h i s  a p p e a r e d  t o

b e  a  r e a p o n a e  t o  S  r a t h e r  t h a n  p ,  c o n s i s t e n t  w i t h  t h e

w o r k  o f  I n d a r a p u n  e t  a l  ( 1 9 8 3 ) .  A p p l i c a t i o n  o f  a n m o n i u m

s u l p h a t e  t o  c o r n  a a  r e c o m n e n d e d  b y  N o r r n a l  ( 1 9 9 4 )  w o u l d

i m p r o v e  t h e  e c o n o m i c s  o f  c o r n  b a s e d  c r o p p i n g  s y s t e m s .

W h i l €  t h e a e  c r o p p j . n g  s y a t e m a  a r e  p r o n i s i n g  t h e r e  a r e

a  n u m b e r  o f  f a c t o l s  w h i c h  l i m i t  t h e i r  u s e f u l l n e s s  a n d  s o

r e f i n e m € n t g  r r e r e  n e c  e  g  g a r y .

P e a n u t - m u n g b e a n  s e q u e n t i a l  p r e s e n t s  m a n a g e m e n t  p r o _

b l e m s  a n d  u n a c c € p t a b i l i t y  h i g h  e r o s i o n  r i s k .  p e a n u t  j . s

h a r v e s t e d  m i d  t o  l a t e  A u g u a t  w i t h  s u b s t a n t i a l  s o i l  d i s _

t u r b a n c e .  I n  n o t r h e r n  T h a i l a n d  L a t e  A u g u a t ,  r a i n f a l l  i s

h i g h l y  e r o e i v e  a n d  h a r v e s t i n g  p r o d u c e s  u n a c c e p t a b l y  h i g h

. E o i l  l o s B .  F i g u r e  1  i l l u s t r a t e a  t h e  i n c r e a s e  i n  s o i l  l o s s

f o l l o r r i n g  h a r v e s t  o f  p e a n u t  c r o p  a n d  d u r i n g  s o l r i n g  a n d

e s t a b l i s h r n e n t  o f  t h e  m u n g b e a n  c r o p s  c o m p a r e d  r " r i t h  r i c e .

T h e r e  a r e  s l i g h t  i n c r e a s e s  i n  t h e  d i s t r j . b u t i o n a  o f  s o i l

l o s a  f o r  c o r n , / b l a c k g e a n  a n d  p e a n u t / p i g e o n  r e l a y s  b u t

t h e y  a r e  n o t  a s  g r e a t  a s  t h e  i n c r e a g e  f o r  t h e  D e a n u t

m u n g b e a n  a e q u € n t i a I .
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DISTRIBUTION OF RATIOS
SEOUENTIAL, PEANUT/PIGEON
TO SOIL LOSS FROH RICE.

Figure I
OF SOIL LOSS FROI'! PEANUT-I'IUNGBEAN

PEA RELAY AND CORN,/BLACKBEAN. RELAY

DATA FRO!{ TRIALS AT HANG CHAT, LLDC.

6 . O

5 . 0

4 . 0

1 . O

0

Peanut/Pigeon Pea

Peanut- l'lungbean
corn/Blackbean



-308-

If cultivation is needed to control weeds and plant a second

crop thia erosion haz..rd is increased (Fignre 1). crass needs,

particularly Digitaria adscendes fLourish after a peanuE crop and

ereed contro] is difficult. ?he use of an effective knockdown

herbicide, such as Roundqp, is expensive and ti.e seconl crop may

b€ not recover this input. By peanut harvest D.adscendens has

set a large amount of seed and a later weeding is usual.ly needed.

Cultivation to controL r.reeds is dj.fficult and often not possible

due to wet conditions mid-late August. Any delay in planting

the second c:^op leads to a high risk of failure due to dry condi-

tions in october. A drouqht resistant relay crop which is planted

well before peanut harvost iras obvious advantages in both crop

production and soil conservation (Fiqure 1 ). Pigeon pea haa been

grown in this way at ICRISAT and baseC on this, r,rork on peanut/

pigeon pea relay cropping nas conrnenced at LLDC.

Second cropping after corn presents less pgoblems of weeds

and, if sown hrithout til lage, virtuill ly no erosion hazard. I\thile

seguential cropping i; prssible, relay intercropping maximises

use of available moistu:,-.c and light and ninLm:ses weed and soil

erosion problems. Relay croppinq of corn with blackbean or

mungbean are being testeci under lhe Project research program.

THE CORN/BLACKBEAN RELAY CROPPING SYSTEI'I

Blaclibean is photo-psriod sensitive and flrwers late october

in northen Thailand. l'rials have shown that j.t may be sown as

Iate as mid August r!' j.thout serious loss of yield. Corn j.s s"i.:n

on 0.?5 x 0.25m spacing l-ate May. Blackb€an i.s intersown as e

re lay crop on 0.75 x 0.25m spacing wi thout  t i l laqe 60-70 days

later. The infLuencc of: Dlantinq date is il lustrated in the

Table 6.
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Tar lc  6
INFLUENCE OF BT"ACKBIAN PLANTING
AND OF A FOLLOTiI}iG UPLAND RICE

DA?€ ON YIELD OF BLACKBEAN
CROP PLANTED WITIIOUI TILLAGE

TIME OF
PLANTING

BLACKBEAN

't 
/7

22/ ' l
6/8

23/8
1 l A

2 2 / 9
' 7  

/ 1 0

YIELD OF BLACKBEA}I
Blacl<bean Stover

V d / r ^ ;  V ^  / r r i

YIELD OF RICE 2526
kgl ra i  (14%)

*3 Mean

132 bc 430
1 4 0  b c  1 0 0 0
1 7 5  a b c  7 6 0
135 bc 640
1 8 5  a  4 8 0
1 1 0  c  2 9 0

1 0  d  3 0
2 9 d 4 0

DMRT 5"6

2 2 5  2 2 4
2 1 3  2 0 8
2 3 5  1 9 9
1 0 3  2 1 6
1 9 6  1 9 5
225 208
9 1  1 7
98 121

LSD 5% = 64

1 8 6

2 2 2
2 0 4
1 6 4

1 9 4
1 9 1

64

l,lean 1 7 7

L s u  3 6  =  Z t -

Yield of blackbean was not significantly reduced by sowing

as Late as th€i end of ;,ugust. 'Ihe 23/8 planting tr'as favoured by

very wet conditions r.rhile rainfall i.n .fune and July was

inadeguate and establishment of carlier plantings was not idea1.

ft appears that blackbean is best Dlanted in nugust or late July

which makes it well suited as a relay cover crop sor,rn into corn

at approximateJ-y 60-70 days.

Yield of rice, planted wi ihout til lage lnto trash of the

previous years blaci<bean, tras reduced significantly where the

trash rrtas less than approximately 300 kg,/rai. There was nc.

signi-ficant response to 3 kg N/rai applied as anunonj-um sulphate

at maxiumum tillering.

Blackbean soifi into corn at 60 DAS has establj.shed well

and given acceptable yields of 150-200 kg,/rai at both NLDC and

LIDC. .\ nunber of varieties of corvpea are being tested at LLDC

for suitability in this cropping system. They include varj-eties

selected for short gr-owing se:scn and high yield as well as
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Lorter harvest index variot.ies used as post corn cover crops.

Mungbean is also being tested. Blackbean is clearly superior as

a cover crop and is favoured.

THE PEANUT/PIGEON PEA RELAY CROPPII,JG SYSTEM

Peanut is an important cash crop in th: uplands of northern

Thailand. A second crop of mungbean or cowpea may be planted

after peanut but, as outlined above, :his presents probLems of

weed control, Iand preparation, anci soil erosion. A relay crop

of pigeon pea, sor.rn into the peanut crop at 'l 0-20 DAS, has shoh,n

promise as a post peanut cover,/cash crop. pigeon pea produces

good yields of grain 100-200 kglrai ) or of forage as well as

provi.ding ground cover, weed $nother, and mul-ch for the following

seasons croD.

T\^ro taII varieties of pigeon pea (ICP 7035 and Uq 34) reduced

yields of intercropped mungbean and peanut in a trial at LLDC.

A dwafx cultivar (UQ 4738) did not significantly reduce intercrop

yj.eld6. The following year, pigeon pea sown into peanut at 20

DAs had difficulty competing witl: the peanut and this system

needs further refinernent j.n tetrns of planting times and spacings.

The three varieties of pigeon pea were planted in separate

trials with five croppj-ng systerns VIz:

1) Peanut monocrop

2) Mungbean monocrop

3) Peanut,/pigeon pea intercrop

4) Mungbean/pigeon pea intercrop

5) Pigeon pea monocrop

sDacinas used vere: Peanut

Mungbean

Pigeon pea

0 . 3 0  x  0 . 3 0  m

0 . 3 0  z  0 . 1 5  m

1  . 5 0  x  0 . 2 5  m
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The results are shown in Table ?.

Table 7

TIUNGBEAN AND PEANTII MONOCROP COMPARED WITH IMIERCROP

i'ITA PIGEON PEA

PIGEON YIELD OF MIJNGBEAN kg/rai (141,

PEA TiONOCROP INTERCROP LSD 5t
VARIAT)I

ICP  7035  189  121

uQ 34 137 76

uQ 4738  195  178

YIELD .F F EANLIT kglrai (141)

1 8

49

9 5

rcP ?035 331

uQ 34 343

uQ 4734 31 1

1 4 6

206

255

5 2

vtt

Rainfall distributi.ons in northern Thailand are such that

planting later than mid June carries an unacceptable risk of crop

failure due to dry condi.tions in JuIy. Planti.ng earlier than mid

May is usually not passible and so a delay between planti:rg the

main cash crop (peanut or mungbear) and the cover/cash crop

(pigeon pea) of approximately 10-20 days appears to be optimal .

Thua paanut or mungbean may be planted mid to ]ate May and pigeon p€a

intersown early to mid June.

Dhtarf pigeon pea may be planted on 1.5m row spacing but the

taller cultivars appear to be better planted at a wider spaci.ng of

approximately 2m. ciant pigeon pea provides better soil cover, higher

organic matter production, and better drought resistance than do

dwarf cultivars.

Benefits of Pj-geon Pea i' lulch to No{iII Corn

Five pigeon pea based cropping systerns were test€d and the

following year the pl.-)ts r,rere sorrn to corn rrithout tillage.

The five cropping systems hrere :
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1) Peanut  mo:rocrop (p)

2) Mungbean monocrop (M)

3) Peanut-Pigeon pea intercrop (p/F�p)

4t Mungbean-pigeon pea intercrop (yt/pp)

5) Pigeon pea monocrop (pp)

Perennia l  pLgeon pea (cv ICp 7035)  was sown May 2528 on 1.5

x 0.25m spacing with or without inter-rolrr peanut and mungbean Icp

7035 is a tall cultivar of pigeon pea and it reduced yield.s of

intersown peanut and xlungbean and produced a close canopy (see above).

At the break of the wet season (10 May) corn (cv Suwan 1) was sown

no-t i l l  under  the p: .geon pea canopy at  0.75 x 0.25m spacing (8500/

rai) and then the pigeon pea slashed and left on t-he plots. Roundup
(300 m.l/rai) was appLied after sLashing pigreon pea and befc:-e corn

emergence. Initial weed kill was good.

Emergence of corn under pi.geon pea trash was markedly better

than under weed nulcir on the no-pigeon pea plots. weed numbers were

higher following peanut or mungbean than following pigeon pea (Tab]e

Table 8
CORN ESTABLISHIIEN? AND WEED POPULATION UNDER PIGEON

PEA BASED CROPPING SYS?EMS

Cropping corn weed. Nunbers (xt 03/rai)
Systems Establishnent Narror., Leaf Broad Leaf. 

/ra!

r  P  7 0 0 0  3 0 9  9 3
2  M  5 0 0 0  9 7 0  1 0
3 P/PP 9000 1 60 .t 2
4 rtL/PP 3300 94 34
5  P P  7 t 0 0  8 3  1 0

LSD 5% 1600 245 38
1"4 21 0 0 337 52

Fertil iser treatments were applied to split plots. Six

r a t e s  o f  N  ( 0 , 2 , 4 , 8 , 1 6 , 3 2  ; : g  N / r a i )  a n d  t v r o  o f  S  ( 0 r 4  k g  S / r a i )

were applied in factorial conbination with 1/3, N at soning and 2/3 N

at 30 DAS. S was applied at soh'ing. Atl fertil isers were

incorporated as sideba;-ds.
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Yield of corn h'as higher from pigeon pea plots but there sae

no cropplng systens x fertiliser interaction j.ndicating that the

difference was due to physical factors i.e., improved energ€nce

and better noisture conditions under pigeon psa trash. There na6

a reaponse to ni trogen but no regponge to sulphur.

TABLE 9

YIELD OF CORN SOi\iN WITHOUT TILLAGE INTO TRASH FROM

PIGEON PEA BASED CfOPPIIIG SYSTEMS

Cropping System

Peanut rnonocrop

Mungbean monocrop

Peanut,/Pigeon Fea :':.ntercrop

Mungbean/Pigeon Pea intercrop

Pigeon Pea monocrop

LSD 5t

Yield of Corn

328

5 1 5

J'c| ,

? o c

391

,)-36

349

3e8

409

446

464

g/cob

f U

64

84

24

Mean

338

392

377

404

4 1 8

450

kg,zra i  (15t)

304

2AA

486

485

421

Table 10

RESPONSE IN YI;LD OF CORN TO N AND S FERTILISERS

Yield of  Corn (kg l ra i )  (14+)

No

Nz

N4

N8

" t e

t3z

Mean

LSD 5* S effect
' N effect

S x N

5 d z

J O

66

94

411
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LIVE MI'LCH CROPPING SYSTE!'S

Centrosema and stylo gro$n as ley cover crops have been

strown to increase yielcls of following cereal crops (Pintarak et al,

1982, Jones et aL 1983). Agboola and Fayemi (971 , 1972t fcund that

when corn was intercropped with calopo or cowpea corn yields nere

maintained over a period of four years. Mucuna utilis and Fhaseolus

Iunatus conpeted with corn nhile calopo and cowpea did not.

Incropping systerns trials ag LLDC stylo guyanensis (cv Cook),

stylo hanata (cv Verano), centro pubescens, and siratro have been

observed to re-establ.ish strongly after a crop of corn and rather

less strongly, but adequately, after a crop of upland rice. In

order to evaluate the benefit of these cover crops to following

rice or corn cropg, areas were sown at LLDC mid wet season and corn

and rice planted into tha'n hrithout tillage at the begj-nni.ng of the

following wet season. Roundup was used to knockdo$rn the cover crops,

and rice and corn dibble sown through the mulch. .Corn rdas sor^'n at

5.3 p lant€ per  square meter  (0.75 x 0.25m th inned to one p lant  per

hill) and ri.ce at approximately 100 plants per square meter (0.30 x

0 . 1 5 m  w i t h  5  s e e d s  p e r  h i l l ) .

Establj.shnent of both rice and corn were satisfactory and

lhe early knockdorrn of covers was effective. As the rice matured

siratro and alysicarpus appeared to compete to the detriment of

the rj.ce. ?hese, togeeher with verano and cook, established well

poBt harvest to give cover similar to that achieved the previous

year. Stylo, $rhich did not appea:: to compete with rice, is favoured

as 3 lolr-cost, sel,f sustaininq, post-harvest cover crop.

Amnonium sulphate was applied to spl.it plots on both rice

and corn. To rice 3 kg N per rai vras applied at maximum tillering

and to corn 8 kg N at 35 DAS.

The Effect of Cover erops on Rice Yield.s

Yfeld of rice sor.rn $rithout til lage into the trash of a

prev:.ous ye€rrs cover crop hras highest following blackbean. There ,as
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no significant difference betr+een the effects of dolichos l-ablab,

stylo, centro, and alysicarpus. Siratro competed with rice and

significantly reduced rice yield. There was no significant response

to nitrogen.

Table 11 showd the effect of the cover crop on rice yields.

Tablc  11

EFFEC"T OF COVER CROPS ON YIELD OF RICE SOI,JN WTTHOUT ?ILLAGE

PREVIOUS YEARS
COVER CROP

YIELD
-N

207
299
2 0 8
z l t t

204
1 1 8

210
zo'J

?28
z v z
208

1 ' 7 0

) ?

2 0 8

204
2 7 4
4 , t o

?0'7
2 0 6
1 3 7
1 7 9

oF RrcE kgl ra i  (14*)
+N MEAN

tsl.ackbean
Stylo Verano
Stylo Cook
Centrosema
Siratro
Lab Lab ( Dolichos )

:,.,E4\

The Effect of Cover C:ops on Corn

LSD

204

viera"

49

'

Table 12 show the effect of cover crop on corn yields.

Corn follotring btackbean give the highest yield, but th"

difference $ras not significant. There $ras a significant response

to arnmonium sulphate (40 kg,/rai applied at 35 DAS). Verano

appeared to depress corn yield rvhile eook did not. The reasons

for this are not clear.

aook, verano, ccntro, and siratro re-establighed str.ngly

after corn and gave good 6oi1 cover at the end of the followi;rg dry

season. Re-es tablighrient follovring rice was not as good.
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Table 12
EFFECA OF COVER .ROPS ON YIELD OF CORN SO!.'N WITHOIJT TILLAGE

PREVIOT'S YEARS
COVER CROP

YIELD OF CORN kg,/rai (14tt)
N^ N^ MEAN

u o

Blacl<bean
Stylo Verano
Stylo Cook
Centrosena
Siratro
Lab Lab (Dolichos )

!{EAN

396
542
3 1 9
465
t t u

J ):'

J  I t

LSD

424

LSD 5t

6 0 5  5 0 0
848 695
489 404
706 586
685 598
647 503
164 5?0

51 273

678

91

5.6 DISCUSSTON

The importance of returning organic natter and of naintainitrg

soil cover by crop canopy and mulch are well accept€d in long-tem

cropping of ultisols and oxisols in the seni-arid tropics (Sanch€z

and selj.nas 1981 ' Lal & Kang 1982). In nolthern Thailand these

soi]g tsnd to be cropped by far]ners with lirnited or no tenure.

conservation faf,ming is a long-tetm gtrategy and the factor of

land tenure is basic to farmers ddopting a responsible attitude to

their land.

Management of the uplands of northern Thailand is largely

exploitive. cultivation'is u6ually by di6c plough usi.ng contractors.

weed control is usually lesa than ideal by one or more hand w€edings

and levels of production are generally lott. Doub]€ cropping and

rotation of le$mes vrith cerealg are practiEed by f€t, farmers vtith

th€ najority taking one croP, usually peanut or upland rice, grith

minimum inputs. On adljacent lorrlands fatmers use more intensive

m€thods and obtain correspondingly better yields.

It-is clear :hat the major limitation_ to production on theee

eoilg is poor managelnent. ft ia also clear that fafitlers are capabl€
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of b€tter managing their land. fn order to clevelop conservation farm-

ing systens that wiII be viable in the }ong-terrn it ie necesaary to,

find not only technical solutions but solutions that will provide

eufficient profit to encourage farmers to use then.

The results from a 2 year project cropping ayatens dettrongtra-

tion on farmers land indicate that such solutions are feasible (R.;I.

Trethewie 1985). The use of p€anut-mungbean geguentiaL rotated

annually with rice increased rice yields by 50t overall and in

individual cases by more than 100t on famers land (Table 13).

NADP SUB-PROJECA A 2
PRODUCTION

CROP
solfN

Ref, . No.

f u
5 1
) z
53
54
l o

58
s9

62
6 7
68
70
71
72
73
14
/ 5

77
80
81
dz

83

TabIe
YEAR CROPPING
RASI,L?S 1944

1983 SEAsol'l
1983 SEASON

1 3
SYSTEMS DEI,ONSTRATTONS
- kg'lrai

!,ocation

Phrae/Song
Phrae/Song
Phrae,/Song
Phrae/Song
Phrae/Song
Ph!aelSong
Phrae/Song
Phrae/song
Phrae/Song
Phrae/Song
Nan/!tuang
Nan/ltuang

ChiangRai /vJiangPaPao
ChiangRai/wiangPaPao
ChiangRai/wiangPaPao
Chi angRai/l JiangPaPao
ChiangRai /l,JiangPaPao
ChaingRai/wiangPapao
ChiangRai/wiangPaPao

ChiangRai^tuang
ChiangRai/Mae Suai
ChiangRai/ttae suai
ChiangRaj./Mae Suai
ChiangRai/Mae Suaj.

RICE
RICE

240
'l'13'

2oo ,
200
250
250
z o l

2 6 1

z o t

260
300
220
270
210
1 4 0
220
45

1 1 0
370

A ?

1 1 5
8 9

1 4 6

..'
x 209 -7

PEANUT,/!N'NG
RICE

243
253
293
300
300
300
41  3
400

240
380
650
J ) U

4 3 0
4 1  0
290
400
1 9 0
1 5 4
220
1 0 5
220
1 8 5
207

3 0 8  . 3
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Figure 2
TIIS EPFECT OF CROP HANAGEI{EIIT ON SOIL EROSION AND RUNOFF
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?able
AVERAGE RICE AND PEA].JU! YIELDS

T:T::T!lENT

l  cu i t ivat ion
2 cul t i .vat ions
1.  cu l t ivat ion + inu ich
no-til1agc + nu.Ich

CROP MANAGEI.IENTSFROi.I DTFFERENT

RICE YIELD
( t  h a  

' )

o q

0 . 4

0 . 8

PEANUT YIELD
( E n a  )

'| .4

Disc cult.ivatj-o.. :rith pre-cme:.qence herbicide gives

establiafunent and r.reed ccni.!-o1 but leadsgio soil structure

down and unacceptable lcvels of soil erosion. The one and

cuLtivation treatrents j,n Figure 2 are examples of the high

Iosses that can occur under this manaqernent.

Mulching recluces runoff and soil loss from disced plots to

s imi lar  levels  as no- t j . I lage (F icnre 2) .  Unl ike no- t i l lacre,  d iscr

culti.vation plus ,,,ulch inproves yielis (Tabl.e 14). where residues

are incorporated it will Drobabl-v be necessary to apply mulch to

protect surface aoi:1. stt-ucture and to improve rainfall acceptance.

The developrireni of viable upland conservation farming systems
j.n northern thailand ls likely to involve reduced til la3e end

increased organic :.rattea inputs throuoh rotations, cover crops, and

mulch. Inorqanic fert!]isers \,ril] almost certainly be needed at

some siaoe, particul.arly as production Ievels increase. At present

corn is the only crop to give economi.c returns to fertiLj-ser in

Project areas. Gypsum and lirne shoul.d be aopJ.i.ed to peanut and

rock phosphate may be needed to maintain long-term productivity in

rotations. Potassium tr'i l l probabll' not be needed for many years.

ft mav i{c1l emerge that a Dasture ley is necessary to

maintain the productivity of tilese soils.

APPROPRIATE SYS'TEI.iS

lipland farrncrs in li.orthern ,lhaj.tand ,tend to grow corn

newly cJ.eared ]and, rever.Eing to uDland rice a: soil nj-troqen

good

break-

thro

soi-l



reserves decline; and then to peanut in rotation hrith upland. rice.

Mungbean is sometimes gro\{n as a second crop follcwlng peanut. This

fanning system would probably be stable in the long-term on well

structured soils with suitahle aalditions cf fert.il iBersr, nanures, and

with return of crop residues. On less stable soils of low organic

matter content, and $rithout inputs of crop residues, fertil iaers, and

manures, nutrient levels declirre end soj_I structure collapses. After

years of cropping, surface crusting, iecreased infiltration and

consequent runoff and soil erosion; and rreed build up present major

Iimitations to crop production. Surface cnlsting and decreased rn-

filtration increages the problern of dry periods which occur in most

parts of northern Thailand in nost years.

Conse-vation farming systems designed to maxj.mise soil cover

by canopy and by mulch have been developed in the project research

progr.rme. The cover provided by one of these rotations is 6howtr

schematically in t'iqure 3. Canopy cover of peanut-pigeon pea and

corn-blackb€an at the end of the high erosive period and the stover

mulch at the beginning of the follorring wet season reduce soil

erosion. These rotations also aim to improve crop production through

cereal-legume rotation and by decreased weed competition.

There is a need to develop conservation farming systems for

a range of soil types lrith varying degrees of structural and nutritional

degradation and under different climatic conditions as shorn in Table
1 q

On better soils in areas of more reliable rainfall corn baad

farming dystems are favoured. The corn-blackbean system may pro're to

be stable on a continuous basis. At Farn Suwan corn yields have been

maintai.ned over several l, ears by including lab lab or minosa as po6t

c o r n c o v e r c r o p 3 ( N o f l I a n ' p e r s c o n u n . ) . I n t h e c h i a n g R a i a r e a o n � m

better soils the corn-mimosa system appears to be stable in the long-

term. Corn-blackbean has the advantaqe of providing a seconci aaleable

crop. These findinqs are consitent with those of Aqboola and

Fayemi (  1  971 ,1g7?- ' )  .
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It nay bo desirable to rotate corn-bLackbean ljith upland

rice and this syatqrl j.s ehorring promiae in r€cent work at NLrc. Rice

yie).de following corn^lackb€$ are superj.or to continuoua rice.

On poorer eoi.ls, or soils rrrhich have long histories of cropping, the

peanut pigeon p6a rystem (rotation2 in Figure 3) ie favoured. ?hes€

soil.s n6ed cultivating to obtain acceptabl€ eatablishm€nt and a

pre-em€rgence herbicid€ is n€cessary to control ueeds. The pigeon

pea cover crop should provid€ th€ rreed snother and rnulch to allow

a guccessful no-til lage crop of corn th€ follorring year. Bl,ackbean

aot'n into the corn should further provide cover and mulch for a

follosing no-til lage upland rice crop. The upland rice conponent

cotrpl€tes this rotation and peanut pigeon pea follons.

Table 15
TAWLD CONSERVATION CROPPING SYSTEfiS RECOITI{ENDATIONS

So: I  f . f t i , l i t y cooD ?ooR \|ERI POOI

IIINFAl,! agltaatE UNRELt.AtLE RE!I.IILE {'NR!:I:.AELE RELI,ATLI ONR!!!f,ILE

CAOPPTNG
5!StEX CORN 'EANI'I/ PIGEON PEI 9!EOlCAO! sliLo

tlAA 2

YE^.r J

IEA! '

CORN/
lIACf, IEIN

tla lll
ot

ItrtoSa

U?T'ND
r,tct

CORN/
IIACA tEl|r

OPIIllD
RICE

'EIMTT/ 'I6EOII PEA

@ltr/atlcr aEtN

OPI'ND RICE

PEllII'!/ PTCEON PEI

cao?/ sttto

cBoP/srtto

c8o9/stYlo

srt!o

sttto

on poor eoil or d€grad€d Iand a stylo ley may be necegaary

rrith no-tillage cropping after one or two y6ara. Depending on rain-

falL patterna corn, ric€, k€naf, or caa3ava could be plant€d into

the stylo after 2,4-D knockdoqrn. If graas€a are preaent rri th the

etylo, ro-undup may be us€d with th€ 2,4-D. Depending on the extent

of soi.L degradation a stylo Ley may be needed in alternate y€ars.
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on better soils rrith more reliable rainfall, cropping €ach yelr nay
b€ posaible uith Btylo re-establi shi,ng after har:-t €st of the croD.
In areaa of unr€Iaiable rainfall the Btylo ley combin€al with so.ne
forrn of aninal producti.on gives a measur€ of inaurance against drought.

llternation of rice and p€anut in l0 cm strrps on th€
countour ha3 been shown to reduce ,oi.l. losa at LLDC. Strip rotationa
of the cropping Bystema deecribod hsr€ rrould further enh.nce the
benefits in terna of soil conrorvation.
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B  I B L  I O G R A P H Y

A g b o o I a ,  A . A .  a n d  p a y e m i ,  A . A .  ( 1 9 ' 7  j )  J . A g r .  S c L  - t 7  2 1 9 _
2 2 5  .

A g b o o l a ,  A . A .  a n d  F a y e m j . ,  A . A .  ( 1 9 j 2 )  A g r o n  J .  6 4  6 4 1 - 6 4 4 .

H o u l t ,  E .  ( 1 9 7 8 )  ? A W L D  A n n u a l  R e p o r t  2 5 2 1 .

I n d a r a p h u n ,  P .  a n d  N o r m a n ,  B . W ,  ( 1 9 8 3 )  K a a e t s a r t  S e m i n a r ,
B a n g k o k  2 5 2 6 .

J o n e s ,  R . K .  i  P e a k e ,  D . C . f . ;  a n d  M c c o w n ,  R . L .  (  1 9 9 3  )  A n n u a l
R e p o r t  C S I R O  D i v  o f  T r o p .  C r o p s  a n d  p a s t u r e s .

L a 1 , R .  a n d  K a n g ,  B . T .  ( 1 9 8 2 )  p r o c  1 2  I n t .  C o n q .  S o i L  S c i .
N e w  D e l h i  2  1 5 2 - 1 7  A .

N o r m a n ,  B . w .  ( 1 9 8 4 )  R e p o r t  o n  t h e  C o m p a r i s o n  o f  N e w  a n d
O l d  D e v e l o p m e n t  A r e a s .  T h a i - A u s t r a L i a - w o r l . d  B a n k
L a n d  D e v e l o p m e n t  p r o j e c t  R e p o r t .

P j . n t a r a k ,  A . ;  S a n b a n k a m ,  ? . ;  B o o n c h e e ,  S ;  S i n g h a t a t ,  V . ;
a n d  H o u l . d ,  E .  1 9 A 2  p r o c .  2 n d  C o n f .  S o i I  a n d  W a t e r
C o n s .  a n d  M a n a g .  K h o n  K a e n  T h a i I a n d .

P i n t a r a k ,  A . ,  T e j a j a i ,  U . 1 r  S a w b a n k a m ,  T .  i  B o o n c h e e ,  S .  i
a n d  B r i E a t t i ,  J . M .  1 9 8 3  o f  K a s e t a a r t  S e m i n a r ,  B a n g k o k
z > z o  -

R y a n ,  K . T . ;  A n e c k e a m p h a n t ,  c .  a n d  M a r s t o n ,  D .  ( 1 9 g 4 )  s o j .  I
a n d  w a t e r  C o n s e r v a t i o n  i n  U p l a n d s  o f  N o r t h e r n  T h a i l a n d .
I n t e r n a t i o n a l  w o r k s h o p  o n  S o i l  E r o s i o n  a n d  I t s  C o u n _
t e r - m e a s u r e s ,  C h i a n g  M a i ,  T h a i t a n d ,  p r e p r i n t s  o f
P a p e r s .

S a n c h e z ,  P . A .  a n d  S a l i n a a ,  J . G .  ( i 9 9 1  )  A d v a n  A o r o n  3 4
2 ' t 9 - 4 0 5

T r e t h e e r i e ,  R . . t .  ( 1 9 8 5 )  R e p o r t  o n  p j . I o t  C r e d i t  p r o g r a m m e s
.  1 9 8 4 .  T h a i - A u s t r a l i a - w o r l d  B a n k  L a n d  D e v e l o p m e n t

P r o j e c t .  S u b - p r o j e c t  A  o f  N o r t h e r n  A q r i c u l t u r a l
D e v e l o p m e n t  p r o  j  e  c t .


