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I N T R O D U C T I O N 

Mungbean is one of the most important f ood crops in Asian diets. 

It has been grown in most part of tropical countries as well as Thailand. 

In the past , mungbean were grown in small areas f or l ocal consumption . 

Large scale production was not practiced due t o limited mar ket. Recently , 

there has been quite a strong demand f or mungbean export especially t o 

Japan, therefo re, area of mungbean production has increased substantially 

and farmers realized that they could increase their i ncome by growing 

mungbean as well as improved their diet . 

Mungbean also provide an excellent source of prot ein f or human diet. 

Its particular usefulness as f ortifiers of cereal grain f or children . 

Researches had proven that cereals are inadequate in protein t o support 

the normal growth and devel opment , theref ore, children need subs tantial 

amount of pro tein which can be provided cheaply and practically by legume 

crops like mungbean. In some countries where s tarchy root crop is a major 

source of f ood, the use of vegetable l egumes like mungbean become the 

major important dietary protein source . 

The Multiple Cropping Res earch Pr oject of Kasetsart University, 

Faculty of Agriculture has been working in the selected district, Bangpae , 

Rachaburi ~rovince since 1977 . Researches were conducted in the farmer ' 

fields in order t o identi fy the suitable cropping pattern which farmers 

in that particular area can adopted. The pro ject anticipate that cropping 

pattern which proved suitabl e f o r Bangpae district can be introduced to 
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other provinces in Cent r al Thailand which has an agro-climatic zone 

similar to Bangpae district. Furthe rmore , the project aim f or searching 

ways in which the yi eld of crops gr own in the particular cropping pattern 

can be increased . Therefor e , staffs and r esearchers from various source 

of interdisci pli nar y teamwor k t ogether in this particular system research 

forming an integr a t ed multipl e cropping program . 

Results of cropping pattern study in 1977-1978 had indicated that 

mungbean can be successfully grown in rice based cropping s ystem befor e 

and after rice was plant ed in rainfed condition . In order to be abl e 

to increase yield and production, suitable methods of mungbean production 

and pro tection should be employed. Thus , resear ches in mungbean pr oduction, 

weed contr ol , soil sci ence, entomological study as well as cropping system 

testing were conducted. Results of our preliminary r esearches were repor ts 

in t his technical bulletin . 

The staff of the Multiple Cropping Project would like t o thank the 

Internat i onal Development Research Cent er-Canada (IDRC) for the financial 

support. The help and cooperation of the Faculty of Agriculture , Department 

of Agr onomy , Soil Science , Entomology , are highly appreciated . Special 

credit for this work goes t o r esearch assistants and village assistants 

who have been working tremendously hard for t he pr oj ect. Without them, 

all r esearches would not have been car r i ed on in s uch a way that r eports 

are pr esented in this technical bulletin • 

Ar oon Chantanao 

Director 

Multipl e Cropping Research Project . 
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Mungbean (Vigna radiata (L.)Wilezek) is one of the important crop 

suitabl e f or growing before and after rice in cropping system program. 

It i s either row-plant ed or broadcasted io the non- irricated area 

before .rice has been planted or plant.ea after rice cro~) using 

r esidual soil moisture . Io the irr igated ar ea of northern Thailand, 

mungbean is usua lly grown during summer in the cropping system program 

involve with garlic-mungbean-rice . It is seldom fertilized or inoculated . 

Residual fertility from the pr evious well fertilized garlic crop was 

utilized by subsequent mungbean crop (2) . 

When Kasctsart University, Multiple Cr opping Research Pro j ect i nitiate 

its outreach r esearch activities at Bangpae district Rachaburi Province 

l ocated approximately 100 kiL:,met ers southwes t of Dangk,)k, l ocal variety 

of mungbean wer e gr own by some f a r mer s before rice with very little input 

given interm of l and pr eparation and cultivation (l) . Rainfall in 

Bangpae which begin during the first week of May s eems t o be ample f or 

mungbean growth befor e rice crop . Normally r ainfall cease t o,,,ards the 

end of October while rice i s harvested in December. Farmers normally l eave 

the l and fallow after rice has been harvested and wait for months before 

they begin t o pl ant any crop agai n when the r ain came (1) Rainfall pattern 

of Bangpae was shown in Figure 1. 
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Figure 1. Monthly rainfall at Bangpae 
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During May-August, 1977, superimposed exp~riments .!,/ planted with 

mungbean wer e grown in the farmer fiel ds in Bangpae district , The experiment 

conducted i nvolved broadcating and row planting of mungbean with and without 

fertilizer giuen, different kind of insecticides spraying in mungbean and 

variety comparison between M7A and l ocal mungbean variety. The seed yield 

and yield components of mungbean in those experiments were shown in Table 1. 

y Superimposed experiments are those trials wi th four repl ications run 

across village (i.e. replication 1 i s conducted in the farmer fi eld in 

village A while replication 2 is l ocated in village B. the size of each 

plot is large enough for economic eval uation of cash input and r e turn 

(oormally 1600 sq.m. ) 
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In May, 1978 a cropping pattern experiment consisted of 4 crops and two 

intercrop practices were tested in the farmer f ields at Dangpae with the 

objective of finding a suitable crop which can be grown before rice in 

that particular area . The pattern tested consisted of the f oll owing . 

1. Mungbean variety M7A 

2. Soybean variety S.J.2 

3. Sweet cor n variety Supersweet D.M.R. 

4. Glutinous corn 

5 . Mungbean intercrop with sweet corn . 

6 . Soybean int ercrop with glutinous corn . 

The design of the experiments was r andomized compl ete bl ock with 6 

replicat i ons. Replications were run across the farmer fields in the 

same manner as mungbean experiment before rice in 1977. All crops wer e 

pl anted using three planting date, 1 st May, 10 t h May and 17 th May 

respectively except f or glutinous corn in which the planting date were 

8 th 28th M d 30th 1 May, ay an May. All pl ot size range from 150- 200 sQ.m. 

Basal fertilizer at the rate of 50 and 62 . 4 Ke.N and P
2 

o
5
/ha r espectively 

was applied using 16-20-0 mixed f ertilizer. Alachlor (Lasso 43 .3 % EC) was 

applied as preemer ei-nce herbicide at the rate of 2.15 Kg ai/ha immediately 

after the seed was planted. 

In monoculture, mungbean was planted at the rate of 25 Kg/ha ty drilling 

the seeds . Soybean, sweet corn and glutinous cornwereplanted at the spacing 

of 12. 5 x 50 cm and 25 x 75 cm. respectively. In the intercrop plots, 



corn was planted using the spacing of 25 x 75 cm. while soybean and 

mungbean were planted in between using the spacing of 12.5 cm. between 

7 

hill for soybean and drilling the seed at the rate of 12 Kg/ha for mungbean . 

1.2 Results and Discussion 

The seed yield and yield components of mungbean grown in 1977 

befor e rice crop a r e shown in Table l , The yield of mungbean and other field 

crops grown alone and intercrop with each other in 1978 before rice growing 

season are shown in Table 2 and 3 respectively. The data of mungbean in 1977 

crop r eveal that the yield advantage of 135 Kg/ha .of mungbean can be obtain 

when seeds are pla~ted in rows when compared to broadcasting method (p<0 . 05). 

However there was no yield advantage from using fertilizer in mungbean when 

compared to the yie l d of pl ots receiving no fertilizer . Similar results 

were also obtained between insecticide plots and control . 
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Table 1 . Seed yield and some of the yield components of mungbean grown 

before rice crop in 1977 . 

y y y 
Kind of treatment Level of treatments Seed yield No . pod No . Seeds 

(Kg/ha) / plant / pod 

Broadcast y without fertilizer 287 . 5 11 . 0 11.6 

. h f t. . 2/ wit er ilizer - 297 . 5 9 . 8 12 . 0 

Means. 292 . 5 

Row pl anting y without f ertilizer 412.5 10 . 0 11.8 

with fertilizer 442 . 5 10. 0 11.9 

Means 427 . 5 

Insecticide without insecticide 466 . 0 no data collected 

·th. t· ·ct 3/ wi insec ici e - 558.3 " 

Means . 512 . 1 

Var i eties M7A 537 . 5 10. 6 9 . 8 

Local variety 281 . 2 6 . 7 11.2 

Means . 409 . 3 

y Means of 4 repl ications 

Y Mixed fertilizer 14-14- 14 given as basal application at t he rate of 

26 .25 kg.N , P20
5 

and K20/ha . 

8 

y Means of three insecticide treatments namely Furadan 3 G at 1 . 5 ke a.i./ha 

applied twice at 3 weeks interval. Phosdrin 24 % B.C at the rate of 

0 . 5 kg a . i . /ha sprayed three times at 2 weeks interval. Lannate 18 % W/V 

at the rate of 0.36 kg a.i . /ha, sprayed three times at 2 weeks interval. 

Y Dr oadcast treatment involve mungbean planted at seeding rate of 25 kg/ha 

while in r ow planting treatment, furrows were made a t 60 cm. apart after 

pl oughing and har r owing and seed was drilled evenly in the furrow at 

the rate of 25 kg/ha . 

.,, 
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Tabl e 2 . Yield of crops grown before rice a t Dangpae in 1978 • 

Crops and intercrop combination 

I Mono culture 

Mungbean (M7A) 

Soybean (S .J,2) 

Yield 

277 . l kg/ha 

12134 . 4 kg/ha 

1.1 

1.2 

1.3 

1.4 

Sweetcorn(Supersweet DMR) 17458 cobs/ha 

Glutinous corn(Local) 

II Mungbean intercrop with 

sweet corn 

2.1 Mungbean 

2.2 Sweet corn 

III Soybean intercrop with 

sweet corn 

3 . 1 Soybean 

3 . 2 Sweet corn 

118 . 7 kg/ha 

16708 cobs/ha 

6000 kg/ha 

17083 c:>bs/ha 

y means across 6 r eplication and 3 planting dates . 

Remarks 

seed yield 

stem+ pod harvested 
gr een 

cobs harvested green 

field were destroyed 

by flood due to 

late planting 

Seed yield 

cobs harvested gr een 

gtem + pod harvested 

gr een cobs harvested 

gr een . 
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Table 3. Growth and yield components of mungbean gr own• alone and 

intercrop with sweet corn as affected by planting dates 

Mungbean growing alone 

Planting date Yi el d (kg/ha) No . pod/ plant 100-seed wei ght 

(g~ 

1 May 312 . 5 8 . 3 4 . 97 

10 May 262.5 7 . 4 5 . 19 

1.7 May 350.0 15 . 4 5 . 50 

Intercrop mun~bean with sweet corn 

Planting dat e Yield (kg/ha ) No . pod/pl ant 100-seed wei ght 
(g.) 

1 May 75 . 0 2.4 5 . 19 

10 May 181 . 2 2 . 5 4 . 78 

17 May 100.0 5 . 7 6 . 16 
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In the experiment in 1977, it has been shown that mungbean variety 

M7A gave higher yield than local mungbean variety. M7A variety was introduced 

by the Department of Agriculture . We had observed in our experiments 

that the yield advantage of M7A over local variety was cause by high 

number of pods per plant (Table 1) while seed size was generally the 

same. In our observation) M7A showed less deeree of infection to cercospora 

leaf spot diseass cause by Cercospora canescens and powdery mildew caused 

by Erysiphe polygoni . 

Pods of M7A variety mature more uniformly than local mungbeen and 

farmers normally harvest M7A crop only twice while in local mungbean 

variety, it took f our times for farmers t o harvest Jh.eir .crops. 

By growing mungbean t ogether with other crops such as soybean and corn 

in 1978 in pattern testing experiment,it was found that mungbean is more 

suitable to short growing season before rice could be planted at Bangpae 

than soybean. In 1978 , rainfall started in early May, increased its 

amount gradually until r eaching the first peak in middle of June. Farmer 

normally transplant rice in late July or early August . TherefQre ,an 

µpland crop which can be r,rown before rice has t o be planted in May and 

harvest ed in early July before the field is flooded. M7A mungbean which 

mature 60-65 days before planting was found t o be suitable to grow before 

rice in this manner . Soybean can be grown for gr een pod production in 

which market is Quite limited but it can not be grown for seed due t o 

its longer maturity period. sweet corn which can be harvest e 65-JO days 

after planting was also f ound t o be suitable crop before rice at Bangpae . 

The only drawback t o sweet corn pr oduction in these area was the downy 

mildew disease which was widespr eas and detroy almost all farmer corns 

in 1978 . Although we used supersweet I"1R resistant variety. we still 
) 

obtain as high as 40 percent disease infection in our test plot . 
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The fact that yield of mungbean in 1978 was l ower than 1977 could 

be due t o insect damage to most of mungbean field in this particular year . 

In monoculture, it was found that growing mungbean as late as 17; May is 

possible because munebean can be harvested on 20>July before flooding 

occfred. Yield of mungbean grown as late as 17 May was significantly 

higher than growine the 2 nd planting date (P z o . 05) . It may due t o the 

fact that rainfall intensity in early July was ample for mungbean grown 

in this third planting date to take advantage for its pod setting and seed 
, . 

filling period. Our data in Table 3 showed hieher number of pods and seed 

size (100 seed weight) in the third planting date treatment when compared 

to other two pianting dates . 

Yield and yield components of mungbean intercrop with sweetcorn were 

generally low (Tabl e 2,3)) corn yield in the intercropping pl ot was not 

significantly l ower than monoculture~ However , the cause of low yield 

of mungbean in intercropping pl ot may be due to the shadding effect of 

corn to mungbean 

2. MUNGBBAN PATTERN TESTING AFfER RICE CROP 

2.1 Materials and Methods . 

Sixteen pl ots of mungbean with the plot size range from 750-1000 

sq .m. were planted in early January 1978 after rice had been harvested. 

The experiments composed of 4 replications running across village and four 

treatments were tested as follows: 

1. 

2. 

Broadcasting mungbean at the seed rate of 37 . 5 kg/ha without applying 

insecticide (Broadcasting-without insecticide) 

Broadcasting mungbean at the seed rate of 37 . 5 kg/ha plus insecticide 

given (Broadcasting-with insecticide) 
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3. Planting mungbean in rows after pl oughing and harrowing at the seed 

rate of 37.5 kg/ha,(Conventional tillage-row planting) 

4 , Planting mungbean in rows without previous land preparation at the 

seed rate of 37 . 5 kg/ha(No tillage-row pl anting) 

A,.11 the pl ots · received neither herbicide nor fertilizer . 

In broadcast plots}seeds were broadcasted t o the gr ound with no previous 

land pr eparation. After s eeds had been broadcasted the iand was ploughed 

once just t o cover the seeds . In treatment 3 the land had been plough 

and harrow once befor e rows were opened and seeds were dril led in r ows . 

In t r eatment 4, rows were opened and seeds were drilled in r ows without 

land pr eparation. Plants were harvested from 20 sq ,m, harvested area 

from each pl ots , All pl ots wer e harvested not later than March 26, 1978 • 

In December 1978 , two mungbean experiments were tested in the farmers 

field at Bangpae, In the first experiments , the crops were planted on 

December 13, December 21, December 25, 1977 and January 8 , 1978 as 

pl anting date I , II,III and IV . Mungbean variety M7A were evenly broadcasted 

with the rate of 37,5 kg/ha into 12 pl ots f ollowed by one ploughing opera

tion after rice had been harvested , The pl ot size range from 750-1000 

sq . m_.:> they were replicated three time across the village . Date of 

flowering ,harvestinc date, plant height and yield were recorded. 

I n the second experiments, methods of planting s uch as br oadcasting 

and planting in r ow at the same density with and without applying pre-

emergence herbicide wer e t est ed. In the herbicide given pl ots. the plant 
,I 

received A1ac1.·1,r (Lasso 43.3%B, C.) at t h e rate of 2 .15 kg, ·a .i./ha immediatly 

after s eed were sown. In broadcasting plots, the l and was pl ough af'ter 
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seeds had been sown while in row planting pl ot, l and was pl ough and harrowed 

once , then seed were sown in rows. Yie l d were recorded from 20 sq .m. 

harvest pl ot . 

Tabl e 4 . Yield of mungbean , var . M7A in different cul ture practice 

treatments in 1977 after rice season . 

Treatemcnt 

Broadcasting without insecticide 

Br oadcasting with insecticide Y 

Conventional tillage-row planting 

No- tillage-row planting 

y Means of 4 replications 

seed yield 
kg/ha 1:/ 

404 . 0 a 

528 .8a 

579 . 1 a 

714. 3 b 

No . pod/plant 

9 . 9 

10. 7 

10. 4 

11 . 5 

y In the insecticide treated pl ots . Three insecticides wer e tested 

namely. 

Azodrin 168 EC (Monocrotophos ): at the rate of l kg a . i./ha 

Phosdrin 18 % EC (mevinphos) at the rat e of l kg a . i./ha 

Lannate 20 % EC (mcthomyl) at the rate of 0 . 2 kg a . i . /ha 

All insecticides wer e given at t he three weeks interval starting one 

week after planting . Data obtained wer e means yi eld of three insecticide 

treatments which had been showed no significant difference . 



Table 5 . Days to flower, day to maturity, plant height and seed yield 

of M7A mungbean grown after rice in 1978 crop year (Means of 

three repl ications) 

Planting date 

I - 13 Dec , 

II - 21 Dec, 

III - 25 Dec, 

IV - 8 Jan, 

1978 

1978 

1978 

1979 

Day to 
flower 

36 

38 

38 

37 

Day to ?lant height 
maturity at flowering 

(cm. ) 

60 26 . 5 

62 27 . 5 

59 24. 5 

63 26 . 0 

y Plots were at~ack severely by insects. 

Seed yield 
kg/ha 

781.6 

445 . 4 -:./ 

609 . 2 

585 . 5 

15 

Table 6 . Yield of mungbean var . M7A(kg/ha) in different method of pl anting 

Replication Replication Mean 
I II 

Droadcasting - without herbicide 663 . 0 705 . 0 684. 00 

Broadcasting - with herbicide 802.0 903 . 0 852 . 50 

768 . 25 

Row planting - without herbicide 590 . 0 540. 0 567.00 

Row planting - with herbicide 772 . 0 783 . 0 777 . 50 

672 .25 
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2. 2 Results and Discussion 

From the mungbean data appeared in Table 4,5 and 6, it has been 

shown that, mungbean can be grown after rice crop in Dangpae without 

i rri gation supply. The yield of M7A mungbean ranged between 404-714 kg/ha in 

1977 crop year(Tabl e 4) and 445-852 in 1978 crop year , Growing mungbean 

after rice at Bangpae was possibl e through broadcarting seeds followed by 

pl oughing once to cover the seeds . Unlike gr owing mungbean before rice 

crop, planting mungbean in row after ploughing and harrowing did not gain 

any yield advantage in both 1977 and 1978 crop year (Table 4 and 5) . However 

growing mungbean in row without land preparation (No t illage practice ) 

gave significantly higher yield (P) 0 . 05) when compared to broadcasting 

and row planting with conventional tillage in 1977 (Table 4) 

From the data in table 4, 5 and 6, it appeared that ~ungbean growth 

in farmers field after rice crop depend u~on residual soil moisture left 

after rice had been grown , In Dangpae, rainfall ceased at the end of 

October and earl y November in both 1977 and 1978 . There was no supplement 

irrigation given to those plots during the period in which these crop had 

been grown . 

In a seperate experiment on the effect of surface management on soil 

moisture profil e on a paddy soil at Bangpae, Visoot Verasan and Yongyuth 

Osotsapar (1977) reported that the moisture equival ent (% by weight) of 

soil at Bangpae ranged from 15-25 percent in their experimental pl ots 

(Figure 2). This amount of moisture was used for mungbean growth between 

January 26 to April 8 . In t heir experiment, yield of mungbean in no tillage 

practice was higher than conventional tillage plots when both pl ots were 

plant ed in row. The moisture pr ofil e and double weight average of soil 
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moisture content were hi gher in no tillage plot t han tillage pl ot (Table 7) . 

Therefore land preparation duri ng the ~eriod after rice may cause the lost 

in soil moisture which will, in turn, effect the mungbean yield. 

Our r esults in 1977 and 1978 experiments showed that there was yield 

advantage in no-tillage pl ots when compare to conventional tillage, however , 

ther e was no yield diif erence between broadcasting and row pl anting in 

which the latter require land preparation before seeds were drilled . 

Broadcasting methods which had been practices at Dangpae may r esult in 

bet t er moisture conservation than conventional tillage with row-planting 

under the condition inwhich moisture is limited. Our result from plant i ng 

date experiment did not indicate any significant yield decrease when the 

crop was pl anted late in the season . However, the decrease in yield from 

781 to 585 kg/ha when planting was delayed nearly a month may r eflect t he 

decrease in soil moisture content. 

Planting mungbean after rice need better control for insect . Using 

i nsecti cide gave the yie l d advantage of 124 kg/ha i n 1977 (Table 4) . 

The data in 1978 a l so showed that spraying mungbean peri odically with 

Azodrin r esulted to hi§h yi el d of mungbean when compared with no-insecticide 

pl o t . The pl ot received no Azodrin yiel d only 395 kg/ha with severe leaves 

and pod damage cause by insect . Azodrin s praying yield 813 kg/ha with less 

insect damage . 
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SUMMARY 

In short growing season befor e rice was planted a t non-irri gated area 

such as Dangpae distsict, southwest of Dangkok, a short growi ng crop like 

mungbean which matur e i n 90 days was found suitable as an upl and crop 

before rice . Planting mungbean in rows gave yield advantage of 135 kg. /ha 

over broadcasting method while M7A variety , which was introduced by 

Department of Agriculture performed bdfter than l ocal vari ety . 

Mungbean was also found suitabl e in this area after rice has been 

harvested with out irrigation suppl y. Residual soil moisture, was utilized 

by mungbean growth until the crop r each matur ity t hen depl eted~ 

Hence , other crops which required higher amount moisture and mature l ater 

such as soybean and corn could not be grown at t his particular time of 

the year . Conventional til l age help deplete residual soil mois ture, thus, 

broadcasting mungbean followed by single pl oughing just to cover the seed 

and no till.age planting wer e found suitabl e for growing mungbean after rice . 
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Table 7 . Double weight aver age, of soil moi sture content(% by weight) 
J 

throughout soi l pr ofile throughout the growing period and yield of 

mungbean (kg/ha) 

Replication Treatment combination 

1 2 3 4 

19 

* * * * 1 21.92 23.05 

2 

Average 

Treatment combination : 

(514 . 29) 

20.19 

(271.43) 

20. 99 

(392 . 86 ) 

1. Straw burned, conventional tillage 

2 . Straw burned, no tillage 

3 . Straw l eft , conventional t illage 

4 . Straw left, no tillaee 

(577 . 14) 

19 .19 

(285 . 71) 

21.11 

(431. 43) 

* Under influenced of l ateral seepage 

figure in parenthesis= mungbean yiel d 

22 . 53 

(748 . 57) 

19 . 11 

(442 . 86 ) 

20 . 79 

(595. 72) 

21.69 

(742 . 86) 

20. 83 

(685 . 71) 

21 . 26 

(714 . 29) 

(adopted from Annual ·report cropping systems (Thailand) proj ect 1977 

page 118-119 . Kasetsart University, Minis try of Agriculture and 

cooperatives and Internat.ional Development Research Centre) 
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Figure 2 . Average of profile moisture throughout the gr owing season in 

• conventional tillage and no tillage pl ots • 

conventional tillage. . 

" 

1 2 3 4 5 6 11 12 13 

Time from planting (weeks) 
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(l)MPONENTS OF GROWTH AND YIELD OF MUNGDEAN WHEN GROWN AFTER RICE IN 

CROPPING SYSTEM 

INTRODUCTION 

Mungbean (ViBna radiata (L. ) Wilczek) is considered as an important 

upland crop grown in the rice based cropping system before and after rice 

crop . In Bangpae district which is 100 kgm . south of Dangkok, mungbean i s 

grown after rice has been harvested in earl y January~3) Residual soil moisture 

is the only source of moisture suppl y in mungbean during that period . 

Generally, farmers grow this crop under low management system in which the 

seeds were broadcasted in t he field as soon as rice had been harvested 

follow by single pl oughing barely enough to cover the seed . Neither fertilizer 

nor herbicide was given to mungbean particularly during this time of t he 

year . 

This paper reports the experiments in mungbean which wer e conducted 

in order to study its growth particularly when crops were grown by broadcasting 

and row pl ant ing . These informations may be benificial to r esearchers who 

attempt to improve mungbean yield particularly under rai nfed condition 

similar to Bangpae area . 

MATERIAL S AND METHODS 

The experiments were conducted in farmer field between .March 14-May 26 , 

1978 for 1978 experiment and between January 11-March 28 , 1979 for 1979 

experiment. The soil is an alluvial deposit with clayey in texture and high 

water holding capacity. pH is 6 . 0 with 3 . 0 percent or ganic matter with 30 

and 80 ppm of Pand K. In both experiments pr evious rice crop was harvested 

approximately one week earlier . 
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In 1978 experiments. mungbean variety M7A was planted i nto four plots 

82 . 5 sq . m. in size. Seeds were drilled in rows 50 cm. apart . Land was 

prepared by f l oodi ng 10 days before pl ouehing and harrowing pr ior to pl anting 

seed. Ammonium sul phate, super phosphate and muriate of potash were basall y 

applied at the rate of 12 . 5, 75 and 75 kg/ha . After emer gence, pl ants wer e 

thinned to obtain t he pl ant popul at i on of 626, 000 plants/ ha. In 1979 .. 

experiments , a spl it pl ot design with four replications were used. Planting 

mungbean by broadcasting and row planting were two main pl ots , and plant 

population of 150 , 000, 200, 000 and 250, 000 plants/ha . were s ub pl ots . To 

establish a given popul ation , seeds were either broadcasted or row planted 

at the r ate of 100,150 and 200 g . /plot . Indivi dual pl ot s i ze was 42 sq . m 

with 30 sq .m har vest area. Aft er emergence, plants were t hinned to achieve 

a given population 16-20- 0 fert ilizers were given at t he rat e of 50 kg.N/ ha 

before planting . 

In both exper i ments, crops were grown for 60 days, and dur ing such 

period, 5-6 destructive plant sampl es wer e taken. At each sampling date , 

six plants wer e taken from each plots, number of leaves, nodes inflorescence 

and f l ower numb,e.r~ number of pods and seeds were counted and calcul ated per 

plant basi s . Total dry matter and dry wei ght of different pl ant par ts were 

taken including leaf area measurement which was done at beginning flowering 

and complete flowering. 
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RESULTS AND DISCUSSION 

In both 1978 and 1979 experiments, yield per unit area were not reported 

due to serious attack of disease caused by Scherotium rolfsii and pod rot 

caused by Dipodia sp . which occurred after mid pod fill stage . We observed 

that pod rot occurred severely in 1978 while Scherotium wilt occurred in 1979. 

Pl ot uniformity were largely affected, therefore yield per unit area were 

not measured. 

Mungbean variety M7A were grown for 60 days, day t o flower range between 

32-36 days in both years. Flower duration were between 9-12 days (Table 1). 

From our observation, growth duration period were similar except day to 

flower which were s l i ghly longer in 1979 . 

in both years range between 32-36 days. 

Vegetative growth of mungbean 

Day to flower of mungbean in 1978 and 1979 years were similar to the 

finding cy Ng Thai Tsiung (4) who r eported that mungbean grown in Sarawak 

flowered at 33 days after sowing regardless of sowing date. Growth of 1979crop 

was poor er than 1978 as indicated by lower plant height and t otal dry matter 

product i on (Table 2) . 

Our first intention was to establish 1979 experiment in order to achieve 

high population density as 600,000 plants/ha similar to 1978 experiment. 

However, a maximum plant density which obtained from broadcasting 47 . 6 kg/ha 

of seeds was only 250 , 000 plants/ha. Therefore, we had to adjust density 

in row planting treatments along with broadcasting plots. In 1979 exper~ment, 

' soil preparation was not adequate done as 1978 crop due to the breakdown 

of impliment during that time, soil crusting plus limited amount of soil 

moisture was pr obably the mainfactor recucing stand heavily . This is the 

reason why leaf area index (LAI) value which obtained in 1979 were much lower 

than 1978 (Table 2) . 



Table 1. Duration of mungbean growth after rice in 1978 and 1979 

Growth Stages 1978 Expt. 1979 Expt. 

Pl anting date March 14 January 19 

Emergence date March 25 January 26 

Flowering .date April 26 Mar ch 3 

Flowering compl eted May 5 Mar ch l.5 

Harvesting date May 25 March 27 

Day t o flower 32 days 36 days 

Flowering period 9 days 12 days 

Day t o maturity 60 days 60 days 

Tabl e 2. Comparison between gr owth and yield components of mungbeans 

in 1978 and 1979 experiments 

Component of Growth and Yield 1978 Expt . 

Plant height (cm.) atcomplete flowering 27 . 5 

Total dry matter(8J11/plant)at mid pod . . 
filled 6 . 6 

Leaf area/ plant(cm1 at complete 
f l owering 1273 . 97 

Leaf area i ndex 7 . 75 

No . pod/plant at harvest 10. 20 

No . seed/plant at harvest 7.40 

100. seed wei ght 6 . 20 

1979 Expt. 

25 . 3 

4 .44 

230.30 

0 . 46 

15.62* 

25 . 10* 

5.54 

25 

y Aver aee from three plant populat i on treatments in both broadcasting and 

r ow planting methods 
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In both years, mungbean produced 5 trifoliate leaves on the main stem 

before flowering. Dranching were restricted either by high density in 1978 

or by low dry matter production caused by drought in 1979. Three to four 

inflorescences .r,er plant produced flowers . Number of nodes and plant height 

increase from emergence date, r eaching maximum at compl ete flowering and 

remain constant afterward. 

and 37.7 cm. respectively . 

Maximum node number and plant height were 8 . 3 

Dry matter production of mungbean i ncl uding percent dry weight of 

different plant parts were shown in Tabl e 3 . Root wei ght comprised of not 

more than 10 percent of total plant dry wei ght . Root weight decrease its 

val ue slightly after complete flowering . The decrease in stem wei ght beginning 

48 DAB while the increased in pod plus seed weight was pronounced could be 

due to the transfer of assimilate from vegetative portion to seed at seed 

fi l ling period. Simi larly, t he decrease in leaf dry weight after completion 

of flower were caused by leaf drop and drymatter transfer of l eaves to pod . 

Similar r esults were found in pea (Pisum sativam) and soybean (Gl ycine~) 

(1 , 2) . Considering drymatter and plant height data in 1978 , we may conclude 

t hat vegetative growth of mungbean ceased at the completion of flowering 

(approximately 41 DAE) . At this point, plant height and number of node reach 

maximum at this date, while root, stem and l eave drywei ght gradually decreased 

with an increased in pod wei ght . 

Planting mungbean by either vr oadcasting or r ow planting in 1979 did 

not signi ficantly affect growth and yield components of mungbean in any plant 

population except for percent J?Od set which were higher in row planting than 

br oadcasting (P ( 6 . 0S)(Table 4 , 5). Smaller plants parti cul arly when they 

were grown under l ow density limit itsel f in expressing high potential up to 
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Table 3 . Dry matter production of mungbean including percent dr ywei ght of 

plant parts taken at different date in 1978 exper iment . 

Component of drymatter 20 DAE 27 DAE 28 DAE 41 DAB 48 DAB 55 DAE 

To tal drymatter (gm. ) . 77 1. 75 3 . 84 3 . 95 4 . 82 6 . 60 

Root weight (%) 10. 5 10. 9 9 . 40 7 . 5 7 . 3 8 . 0 

Stem weight (%) 35.0 35 . 0 44 . 2 46 . 3 37 . 3 32 . 7 

Leaf weight (%) 54 . 5 53 . 9 46 . 4 38 . 8 27 . 4 29.0 

Pod plus seed 
weight (%) 7 . 4 28 . 0 30. 2 

DAB = days after emergence 

Table 4 . Total dry matter and l eaf area index of mungbean t aken a t 

di fferent growth sta&e in 1979 experiments 

Method of Plant Leaf a,rea Leaf area Tot al dr y matter g . / pl ant (cm)2 at (cm) 2 a t Pl anting Population flowering complete 
flowering 30 DAB 37 DAE 52 DAE 60 DAB 

150, 000 211.09 240.28 0 . 60 1 . 88 3 . 06 4 . 32 
Broadcasting 200, 000 220. 72 258 . 31 0 . 56 1.31 2 . 96 4. 59 

250, 000 220. 75 245 . 19 0 . 62 1.59 2 . 87 5 . 28 

150, 000 221 . 96 213 . 31 0 . 56 1.65 4 . 40 4 . 08 

Row-planting 200 , 000 187 . 09 218 . 87 0 . 57 1.42 3 . 14 3 . 88 

250,000 203 . 62 205 . 87 0 . 48 1.29 2 . 76 4 . 42 
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. 
Table 5 . Yield component of mungbean in 1979 experiments 

Method of I' lant No.flower % pod No . pod/ No . s eed/ Seed Seed 

Pl anting ropulation produced/ 
set plant 100 weight yield/ 

plant plant (g . ) plant 

150,000 8& 16.5 14 . 5 23 5 . 12 1.26 

Br oadcasting 200,000 89 16 . 8 15 . 0 28 5 . 47 1.63 

25 , 000 81 17.1 17 . 2 31 5 . 46 1 . 78 

150,000 80 22 . 0 17 . 5 24 5 . 12 1 . 25 

Row-planting 200 , 000 78 18 . 6 14 . 5 21 5 . 80 1 . 24 

250, 000 79 19.0 15 . 0 24 6 .30 1.53 

N .S . 5 % for N. S . N. S . N.S . N .S . 
method of 
plan tins 
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the point ir. which competition may occeurred and woul d cause the different 

in growth and yield components among treatments . In other report of 

mungbean grown after rice at nangpae , (5) it was also mentioned that row 

planting mungbean were not found to give advantageous when they were planted 

after rice s i mply because high density were not achieved during thi s particular 

peri od due to dry condition . Soil moisture coul d be better conserved if seeds 

were broadcasted before single ploughing or no till age planti ng . 

In conclus ion, planting mungbean i n ortler t o achieve high density such 

as 626 , 000 pl ants/ha immediatel y after rice was harvested at Bangpae were 

difficult due to moistur e limitation. Ther efore, under low density , 

broadcasting or row- pl anting methods did not show any advanta~eous in growth 

and yiel d part i cularl y when growth were l imited by moisture . Mungbean 

experiments in 1978 were pl anted later in Mar ch in which irr igation supply 

wer e much better plus l and was in bet ter condition than 1979 experiment 

under such condition, high density and better growth were obtai ned 
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EFFECT OF REPP.AT PREPLANT APPLICATION OF GLYPHOSATE ON PURPLE NUTSEDGE 

POPULATION IN MUNGBEAN:;.-RICE smuENTIAL CROPPING 

INTRODUCTION 

31 

Purpl e nut sedge ·:Cyperus rotundus L. ) is one of the main weeds in rice 

field in the district of Bangpae , Rachaburi r r ovince, as well as in many p! aces 

in Thailand and s uch as Sanpatong district , Chiengmai . Bventhough the 
~ 

weed can be controlled by t he1common and cheap compound like 2 , 4-D or MCrA , 

but t _he effect i s just temporary . Th~plant will r e-sprout in 3 to 4 days 

after the top ki l led. 
\ ,, 

In the circle of herbicides,so far , glyphosate 

(N- phosphonomethyl glycine) is f ound the bes t to deal with this kind of 

weed. The chemical i s a l so highly effective against many perennial grasses , 

like laJang(Impepta cylindrica(L. )Beauv. ) and torpedograss (Panicum repen~L.) • 

The chemical is systemic and foliarly applied. Under natural condition 

when contacted with the soil , the chemical is rapidly inactivated and s lowly 

degraded by the soil mic r oor ganisms. Glyphosate i s currently r ecommeded 

as prepl ant treatment in many crops such as corn sorghum and soybeans . 

The objective of the experiment i s to find out the effect of repeat 

application of glyphosate on the populat i on of nutsedge in l ong ter m period, 

and also the effect of the chemical on mungbean and rice crops . 
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MATERIALS AND METHODS 

The experiment consisted of 4 chemical treatments, i . e . glyphosate 

0 . 8 kg/ha, 1 . 6 kg/ha, 0.8 + ammonium sulfate 10 kg/ha and glyphosatel. 6 kg/ha 

+ arnmoniwn sulfate 10 kg/ha . The last 2 combinations wer e applied as tank mix . 

Two control treatments , hoe-weeded and non weeded, were also included. 

Decause of high density of nutsedge population practically hoe-weeded cont r ol 

was just the same effect as un weeded control . r iot size was 4 x 4 m
2 

arranged in randomized complete block design with 6 replications . In first 

application ( prior to mungbean crop after rice) nutsedge growth was 

induced by flood irrigation once 3 or 4 days for 4 weeks whereas the c . ner 

two appl icati ons (prior to mungbean crop before rice and rice crop respectively) 

mainly depended on rainfall . The herbicides were applied by powered knapsack 

spr ayer with 3 T-j et nozzles sprayine a swath 1 . 5 m wide under the pressur e 

of 30 psi. . With the spr ay volume 0£.· .400 1/ha. Usua:lly •C't:tH'i-v:at ion 

was made about a week after application of herbicides , Mungbean, var M.7A 

was planted in rows 50 cm apart . Rice seedlings , yar . Lueang- on, about 

30 days o ld were t ransplanted ~fter harvesting of mungbean crop befor e r i ce . 

Initially direct seeding was planned ,but the frequent rainfall changed 

the planting met hod to transplanting . 
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RESULTS AND DISCUSSIONS 
33 

The results (Table 1 .) showed that glyphosate at 0 . 8 and 1.6 kg/ha 

applied alone and the application of glyphosate with ammonium sulfate 

si(~-nif icantly reduced nut sedge population. There was no difference 

between low and high rate neither with nor without ammonium sulfate 

combination . This is probable even at low rate: was adequate to give 

maximum cont~ol of this type of nutsedge which tubers thrive inactive in 

the water for a period of time (up to 5 month) as well as in the soil. 

The reduction was ranged up to 90 % of control (column 2) . Unfortunately 

repeat application of glyphosate did not yield complete control, but the 

stands were substantially r educed (column 4 1 5 and 6) . 

It is al so noted that nutsedge stands in each application varied to 

some extent. The stands in first and third applications (column 2,3 and 6) 

were less than in second application (column 4 and 5). This is possibly 

due to the observation (stand count) made during dry period of the year, 

which generally the plant is not inactive stage. This is in contrary to 

second application which was conducted in early rainy season. 

Glyphosate did not cause injury or yield reduction of mungbean and rice 

(column 7,8) at low and high rate, and with ammonium sulfate combination . 

At the same time the chemical treatments produced higher yield of mungbean 

35-40 % over the non weeded control. Because of high density of nutsedge 

population practically, hoe weeded control was just the same effect as 

unweeded plot. Our usult clearly indicate the lower plant density of 

nutsedge in glyphosate treated plots . Unfortunately , the mungbean yield 

in first application was not available due to heavy infestation of bean 
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flies at early stage which caused damage and fai l ur e t o the crop . 

Grain yield of transplanted rice was neither affec ted by gl yphosate 

nor its combination with ammonium sulfate . It was not affected by hieh 

popul ation of nutsedge in t he nonweeded control e ither . This i s due t o 

the fact that after land prepar at i on \1as done the soil surface was under 

water level f or about 4 months until crop was r eady f o r harvest . In thi s 

s ituation, the tubers in the soil were unable to sprout . Practically 

because of ununiform levelline , especially in the period of l ow water 

l e ve l,some tubers eermi nated . This possibly could be the r eason why non~ 

weeded cont r ol yielded sliehtly less than weed cont r ol which some nutscdge 

plants were removed 30 days after transplanting 

In a separate experiment conducted by us (Table 2) , in the Department 

of Agronomy Greenhouse in 1978, the fol l owing conc l usion can be drawn as 

followed : 

1. Nutsedge i s weak when its base is submer ged under water and unlikely 

to spr out when the water leve l is high enough , 

2 . To control nutsedge in rice field, 2,4-D a t the rate of l.5 kg/ha 

(240 g. a . i . µe r rai) is enough to stop nutsedge gr owth all 

t hr ough the season so fa r as water level is kept high all the t ime • 

3 . In mungbean, or o ther crops , glyphosate 0 . 8 kg . /ha (128 g . a . i . 

per rai) can be used . Nutsedge cont ro l will last at l east two 

successive croppings . However , the cost of the chemical is 

r elatively hieh (120 baht/rai per single application) . Even 60 

baht/rai per single application is considued costly f or mungbean 

Unfo rtunately , using 2,4-D to contro l nutsedge in mungbean is not 

possi ble due t o the fac.t that this chemical eive lethal effect 

t o muni:;bean . 
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SUMMARY 

In t he one year experiment, it was f ound that two successive pr eplant 

application of glyphosate on pur ple nutsedge in munebean plus one othe r 

application of thi s particular herbicide in transplanted rice significantly 

r educed nutsedge population, however , a conpl et e control could not be 

achieved. Glyphosate at l ow rate (0. 8 kg/ha) was enough to obtain good 

control of nutsedee , Effect of this chemica l on mungbean and rice was 

neither visually detectable nor caused the yi eld reduction. High populat i on 

of nutsedge substantially reduced yield of mungbean but not of t r ansplanted 

rice 



Table J . Effect of r epeat prepJant application of gl yphosate on purple nutsedge population in mungbean 
\.() 

~ rice sequential cropping. 

Herbicide Plantdens i ty , stands per 50 x 50 cm . quadrat 1/ Crop yield as% of 

(1) (2) (3 ) (4) (5) (6) (7) '. ,{8) (glyphosate) l~ 2/ 2nd 2nd 
(kg/ha) Intitial Wk. after application Wk. after application no . after 

Stand application Mungbean Rice 
4 - 7 4 10 (2nd crop) 

contro1 

0.8 64 . 12 a 1.31 b 2 . 11 b 8 .15 b 9 . 44 b 2 . 75 b 137 . 12 a 112 . 89 a 

1.6 76.12 a 0 . 72 b 2 . 53 b 6 . 35 b 7 . 20 b 2 . 43 b 141.04 a 118 . 01 a 

o .8+amm . Sul fate 10 82 . 25 a 2 . 15 b 2 . 92 b 4 . 40 b 8.85 b 8 . 60 ab 137 . 69 a 94 . 05 a 

1 . 6+amm. Sulfate 10 79 . 00 a l.23 b 1.96 b 6 .30 b 7 . 90 b 3 . 50 b 142 .31 a 94 . 00 a 

Control-Heedectl/ 83 . 37 a 22 . 20 a 2a. 3o a 23 . 16 a 28 . 52 a 15 . 98 a 
100 . 00 b 

(2 , 252g if ) 
100. 00 a 

(737g) 

Control-nonweeded 68.50 a 20. 34 a 27 . 56 a 24. 65 a 25 . 22 a 16 . 40 a 94 . 70 b 86 . 00 a 

l. Means within the column followed by the same letter are not significantly different at 5 % level us ing 
Duncan's multiple range test . 

2 . 1st , 2~d and. 3rd application of her bicides made on Feb 15 , May 15 and July 25, 1978 . Mungbean planted 
1 week after 1st , and 2nd application. Unfortunately the first planting failed and yield was not 

available . Rice was transplanted 3 weeks after third application of glypaosate . 

3 . Hoe-weeding of nutsedge practically did not work in mungbean planting, but slightly effective with 

hand weeding in transplanted rice . 

4 . Mungbean seed yield per 4 x 2 m2 and rice grain yield per 2 x 2 2 
m • 

• .. 
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Table 2. Effect of Glyphosate with and without AmmoniUll Sul fate Combination 

on Purple Nutsedge in lowland and upl and condition. Fresh weight 

of regrowth of nutsedge as percentage of control 

Herbicide(kg/ha) 

Control - nontreated 

Glyphosate 0 . 25 

Glyphosate a.so 

Glyphosate 1.00 

Glyphosate 1.50 

Glyphosate 0.25 +amm.Sulfat e 10 

Glyphosate 0.50 +amm.Sulfa t e 10 

Glyphosate l.00 +amm.Sulfate 10 

Glyphosate 1.50 +amm. Sulfate 10 

2,4-D 1.5 

Upland condition 

(4. 33 g) 100.ooa 

41.3 b 

21.2 be 

0 C 

0 C 

2.8 C 

0 C 

0 C 

0 C 

1 . 8 C 

Lowland condition (basal 

bulbs 1.5 c.m. under water) 

(1.29 g) 100.ooa 

35 . 7 b 

0 C 

0 C 

0 C 

0 C 

0 C 

0 C 

0 C 

0 C 

Means within the col umn followed by the same letter are not signi~icantly 

different at 5 % level using Duncan multiple range test. 

Note . Tuber germinated Feb 17, 1978 

Planted in pots Feb 27, 1978 

Sprayed March 10, 1978 

Removal of shoot March 17, 1978 

Regrowth weight April 12, 1978 

4 tubers/ pot . 4 pot s /treatment 



.. 

• 

.. 

38 

PURPLE NUTS.EDGE CONTROL WITH FOUATH APPLICATION 

OF GLYPIDSATE IN MUNGBFAN GROWN 

AFTER RICE 

BY 

R. SUWANAKETNIKOM ANDS . CHEUYSAI 

Rungsi t Suwanaketnikom is a weed 

control specialist of the Multiple 

cropping research project responsible 

for weed r esearches in cropping system 

from 1978 • 



• 

39 
PURPLE NUTSEDGE CONTROL WITH FOURTH APPLICATION OF GLYPHOSATE IN MUNGBP.AN 

GROWN ARTER RICE 

INTRODUCTION 

Purple nutsedge (Cyperus rotundus),a serious weed problem around the 

world, can be found almost every cultivated land in Thailand . Cultivativation 

or preemergence herbicide application were unable to control purpl e nutsedge 

successfully. Gl yphosate , a postemergence herbicide with l eave no residue ins 

soil, provided a great control of purple nutsedge . The application of glyphosat e 

as preplanting before mungbean and rice crops aay r educe purple nutsedge 

infestation . 

The objective of this experiment were to s tudy the purple nutsedge 

population after the application of glyphosate f our times in the same area 

and investigate the effect of glyphosate and other pre emer gence her bicides 

t o mungbean yield • 

MATERIALS AND METHODS 

Preplanting application of glyphosate for controlling purple nutsedge 

plus pre-emer gence application of some other herbici des had been given to 

the plot planted to mungbean at Bangphae district, Rachaburi province , from 

February to April 1979 . This was the gourth application of glyphosate in this 

particular area . The first, second and third application of herbicides were 

made on February 15, May 15 and July 25 1978 . Mungbean was planted, week after 

1
st

and 2
nd 

application . The first mungbean planting was attack severl y by 

bean flies (Ophiomyia ~,)and yield was not availabl e Rice was trans planted 

3 weeks after tird app~ication of glyphosate . Treatments were replicated 

four time in a split polt design. Glyphosate as a mainplot was applied 

one week before mungbean was planted, at the rate of 0 . 8 and 1.6 kg/ha 

with and without ammonium sulfate fertilizer . Subplot were linuron 
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' 1.0 kg/ha , metalachlor 2 . 0 kg/ha , thiocarbamate 2 . 0 kg/ha + linuron 0.5 

kg/ha and oxadiazon 0 .75 kg/ha applied as pr e-emer gence . Subplot was 

4 x 4 m2 in s i ze and 4 rows with 0 . 5 m. row width. All herbicide treatments 

were applied by Knappsack sprayer at 400 1. per ha . with T-jet No . HSS 

8003 . Soil is clay with 2.5 % organic matter. Fertilizer 14-14-14, at 

the rate of 25 kg/ha was applied before planting . Land was irrigated as 

needed. 

Mungbean were harvested and weighed, 30 plants per plot and number 

of nutsedge shoots were counted 40 days after planting . 

RESULTS AND DISCUSSION 

Purple nutsedge control with glyphosate has been done in permanent 

purple nutsedge control program by the application of glyphosate four 

times in the same area, crops were planted after each glyphosate applicat i on . 

First and second glyphosate applicatibn has been done before mungbean was pl anted 

before rice in 1978 . After first crop of mungbean was harvest ed, third 

glyphosate application was applied before rice was planted in August 1978. 

After rice was harvested in December, glyphosate 1 . 6 kg/ha with or without 

ammonium sulfate 10 kg/ha did reduce purple nutsedge population (Table 1) . 

After land was irrigated the population of nutsedge plant was increased 

only in the control pl ot. However, in glyphosate treatments, nutsedge 

population was sli ghtly low . Thisfourt h glyphosate applicati on has been 

done in order to give a complete yellow nutsedge control befor mungbean 

was plant ed after rice . Glypbosate 0 . 8 and 1.6 kg/ha without ammonium 

sulfate also r educe the population of purple nutsedge (Table 1) similar 

to applicat i on of this herbicide with ammonium sulfate . Since glyphosate 
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is a translocated herbicide, absorbed by leaves, therefore, it may be able 

t o translocate from leaves t o tubers of nutsedge easily and kill those 

tubers. Although the population of nutsedge pl ants was decreased tremendously 

in herbicide treated pl ots compared t o the control one, a complete control 

of nutsedge di d not achieve as indicated bysmallnumber of nutsedge remain 

in those herbicide treated pl ots . The tendency of this weed to resist to 

glyphosate herbicide can be explained by its dormancy period. The p lants 

that sprouted before herbicide application absor b the chemical considerably 

and could be killed, However, pl ants that sprouted after preplanted 

herbicide application remaining in the pl ot, propagated and could infested 

the next crop . 

Control-non weeded in the main pl ot has a · potential to cause mungbean 

fresh weight reduction (Table 2) . However, s i gnificant different could 

not be obtained because the population of nutsedge plants was l ow when 

planting started (Table 1) . 

Control non weeded in subpl ot did not showed any s i gnificant different 

for reducing mungbean fresh weight when compar ed with other herbicide 

treatments (Table 3) because no annual weeds germinated at that time. 

The only weed problem for mungbean after rice was the volunteer rice which 

infested mungbean strongly. After harvesting rice ,some grain were remained 

on the gr ound and did not germinated due to dryness . However, when irrigation 

was given, rice were germinated and no pre~emergence herbicide that applied 

for mungbean in this experiment could control volunteer rice excepted 

met alachl or. Linuron, metal achlor, thiocarbamate + linuron and oxadiazon 

did not reduced mungbean fresh weieht (Table 2) , However, only oxadiazon 

as subpl ot in glyphosate 1. 6 kg/ha + ammonium sulfate as mainplot reduced 

plant fresh wei ght. 
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Table 1 . Nwnber of purpl e nutsedge plants per 0.25 m
2 

before and after 

glyphosate application (mainplot) . 

Herbicides Rate I'lant s/. 25 
2 

m 
kg/ha 
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befor e pl anting aft er planting 

glyphosate 0 . 8 

+ ammonium s ulfate 10 . 0 2 . 75 7 . 3 

glyphosate 1.6 

+ ammonium sul fate 10. 0 2 . 43 2 . 3 

glyphosate 0 . 8 8 . 6 14 . 3 

glyphosate l.6 3 . 5 4 . 8 

control non weeded 16 . 4 56 . 5 

L.S. D. ,05 9 . 68 23.5 

L,S, D. . 01 32. 5 

c.v. 72 .% 77 % 
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Table 2 . Freshwei ght of mungbean after preplanting a pplication of glyphosate 

and pre- emergence application of some herbicide1 40 days after 

pl anting . 

Mainpl ot 

1 . Glyphosate 0 . 8 kg/ha + 

.~runonium _Sulfate 10 kg/ha 

2 . Glyphosate l . 6 kg/ha + 

- _Anmonium Sulfa t e 10 kg/ha 

3 . Glyphosat e 0. 8 kg/ha 

4 . Glyphosate 1.6 kg/ha 

5. Control non-weeded 

3.Jb plot 

1 . Linuron 1 Kg/ha 

2 . Metolachlor 2 kg/ha 

3. Thiobencarb 2 kg/ha 

+ Linuron 0 . 5 kg/ha 

4 . Oxadiazon 0 . 75 kg/ha 

5 . Control non weeded weeded 

Fresh weight 
g/30 plants/ pl ot 

136.37 

159.37 

148.92 

152.43 

108 . 57 

N.S 

c.v. 69.31 % 

149.29 

135 . 16 

166 . 42 

134.71 

115 . 73 

N. S 
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Table 3 . Fr esh weight of mungbean aft er preplanting application of ghyphosate and . pr eemergence application 

of some herbicide, 40 days after plan~ing 

Subplot 

Mainplot Linuron Metolachlor Thiobencarb Oxadiazon Control 
l . Okg/ha 2 . 0kg/ha 2 kg/ha+ 0 .75 non weeded 

Llnuron 0 . 5 kg/ha 
kg/ha 

(ilyphosate 0 . 8kg/ha 167.5 .37.5 143 . 75 123.75 121 .25 

+ A;nmonium Sulfate 

10 kg/ha 

Glyphosat~ 1.6kg/ha 190. 0 130. 0 185 . 00 110. 00 157 . 5 

+Ammoni um Sulfat e 

10 kg/ha 

Glyphosate 0 . 8kg/ha 230. 0 122.5 141.25 146 . 25 98 . 75 

Glyphosate 1.6 kg/ha 150. 0 156 . 25 157.1 155.00 146 . 25 

Control non weeded 75 . 75 132 . 22 114.96 120 . 7 66 . 85 

L. S. D. CJmpare within subpl ot at the same or difference glyphosate level= 

c.v. 23 . 42 % 

70. 21 

' 

L. S. D. 
compare within subplot 
of the same glyphosate 

l eve l 

NS 

NS 

NS 

NS 

NS 

,. 
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THE EFFECT OF PRE EMERGENCE HERBICIDE IN WEED NUMBER AND YIELD OF MUNGBEAN 

WHEN GROWN BY ROW PLANTING AND BROADCASTING METHODS 

INTRODUCTION 

Weed competition is a ~ajar problem in mungbean production when planted 

before rice crop in Central Thailand. Rainfall which start ed early Ma~ 

enhanced weed growth and its competition to mungbean production tremendously 

in Bangpae district, 100 kgm. south of Bangl ok (3) . The yield loss of 

mungbean up to 95 percent was obtained in rainny season in the Philippines 

and up to 60 percent in spring in Taiwan (1,2) . Howerver, in the dry season, 

competition from weed was considerably minimal . 

Controlling weed in mungbean fields was found difficult since farmers 

generally broadcast their seeds rather than planted mungbean in rows . 

Uneven density of plants caused by broadcasting inhi~it ed. farmers to weed 

and cultivate their crops . Row planting mungbean appears to be advantageous 

over broadcasting due to several reasons; firstly , plants received more 

uniform spacing which will allow tha r.1 to express their yield potential bet her , 

hence, higher yield will be obtained. Secondly, weeding mungbeans which 

is planted in rows can be done easily by farmers . The main reason why 

farmers a r e probably unwilling to plant mungbean in rows instead of broad 

casting is due to the fact that they would not like to increase their economic 

resource in weeding and plantinG mung~ean in r uws considerine ·different in yield 

of row planting over broadcastinG has not been established yet . The use 

of pre-emergence herbicide in row pl anting mungbean may offel les ser input 

£or farmers comparing to labor cost in weeding. 
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This experiment was conducted inorder to study the effect of pr e -

emergence herbicide in controlling weeds of mungbean grown by broadcasting 

and row planting in farmer's field . 

MATERIALS AND METHODS 

A split-spli t plot experiment replicated three t"imes was conducted 

in the farmer's field at Bangpae district on May 18, 1978 . Main plots 

consisted of two fertilizer treatments, F1 and F
0

,F1 was a ferti l izer gi ven 

plot in the f orm of 16-20-0 mixed fertilizer applied at the amount of 312.5 

kg/ha bef or e mungbean planting while F0 plot received no fer tilizer. 

The sub pl ots consist ed of t wo methods of pl anting , broadcasting versus 

row planting mungbean. aroadcasting was done by ploughing followed ty 

broadcasting seeds followed by harrowing . Row planting mungbean was done 

by singl e pl oughing followed by harrowing f ollowed by making rows . 5 m. 

apart and seeds wer e drilled in rows . The seeding rate for broadcasting 

and row planting were 25 kg/ha . Two sub-sub plot consisted of pre-emer gence 

application versus none. In the plot received pre- emergence herbicide t 

Alachlor (Lasso 43 . 3% EC) at the rate of 2 . 15 kg . a . i . /ha was applied 

immediately aft er planting . No irrigation was given t o this field,M7A 

mungbean was used in thi s experiment . All plots were har ves.tedon July 20,1978 . 
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RESULTS AND DISCUSSI ON 

The f i eld planted to mungbean during this period before rice crop 

was infested to weeds which grew rapidly due t o rainfall which ocrur i n 

early hlay . Up t o seven species of weeds wer e f ound in al most every 

mungbean pl ots in t his par ticular season. The most predominant weed speci es 

f ound in mungbean plots was listed in Table I . 

Table I Predominant weed species generally found in mungbean field planted 

befo re rice in 1978 

I Bchinochloa col onum 

II Cynodon dactylon 

III I scheamum r ugosum 

IV .!P.omaea aquatica 

V Commelina bengalensis 

n Cleome viscosa 

VII Euphorbia hirta 

In this exper iment, there was no different in number of weeds/gq .m 

between fertilizer applied pl ots . Neither broadcasting nor row planting 

mungbean gave any signi fi~ant differ ent i n weeds number . Only herbicide 

applied t r eatments reduce weeds number tremendous l y when compar ed to no -

her bicide given plot . 

In this experiment , there was no signifi cant di ffer ence in number of 

weeds per square meter between f erti l izer applied pl ot s . Neit her broadcast 

no r row planting mungbean gave any significant differ ence in weed number . 

Onl y herbi cide treatment r educed weed number signifi cat ly when compared t o 

n0- herbicide treat ment (P(0. 05) . The average number of weed in herbici de 

plot(L1) was 87 . 5 while in no- her bicide pl ot(L
0

) was 164 . 2 (Table '1) . 
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Tabl e 2 . Number of weeds per square meter in Fertilizer x Method of Planting 

x Her bicide exper iment . 

Fertilizer given ______ _ 

Row Planting 

Herbi cide(Ll ) 88 

No hcr bicf~e)l80 
0 

Means 178.0 

Br oadcastine 

114 

155 

134 . 5 

No fertilizer given Means 

Row Planting 

82 

166 

124. 0 

!3roadcasting 

66 

156 

111.0 

87 . 5 

164 . 2 

Among seven pre dominant weeds shown in Table 1. Echinochloa col onum 

were counted as t he major contribution to weed density in mungbean field 

in 20 out of 24 pl o t s . Up to 68 plants of Bchinochloa colonum among 100 

plants of weeds were f ound when counted weed dens ity . Only 4 among 24 plots had 

Cleome viscosa as their major weed havinc density contribution between 36-68 

percent . 

The yie l d of mungbean were found s i gni ficantly higher in r ow planting 

than broadcasting . Regardless of ferti l i zer application, the yield of 

mungbean was 86 . 69 kg/ha higher when planted in r ows compar ed t o 

broadcastine (PC0. 01) . The yield of mungbean were s lightly higher when 

r eceived fertilizer when compared to non fertilizer pl ot although the 

differ ence were no t r eached significantl l eved. The yield of mungbean 

received fertilizer was 383 . 19 kg/ha while the yi eld in plot received 

no f ertilizer was 330.94 kg/ha . Simila rly , the yield of mungbean was also 

slightly higher in t he pl ot received pr e- emergence herbicide when compared 

t o no her bicide pl o t , although significant l evel was not reached (Table 4). 
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Table 3 , Yield of mungbean (kg/ha ) when planted in rows and broadcasting 

methods with and without fertilizer application . 

No fertilizer civen 

Row planting 

Br oadcasting 

Means 

363 . 62 

298 .19 

330. 94 

Fertilizer given 

437.31 

329,06 

383.19 

Means 

400 . 31 

313 , 62 

356 . 96 

Table 4 . Yield of mungbean(kg/ha) when planted in rows and broadcasting 

methods with and with out the application of pre-emergence herbicide. 

Herbicide Given 

No herbicide Given 

Means 

Row planting 

423 .36 

377 . 63 

400. 50 

Broadcasting 

336 . 12 

291.14 

313 . 63 

Means 

379 . 74 

334 . 39 

357 . 06 

The result of this experiment demonstrated that, the use of Alachlor 

as pre-emergence herbicide would eff ectively control weeds in mungbean ad 

r esult into l esser input and labor cost in weeding . However, the yield 

of mungbean was not primarily affected by weed. Consequent l y , better and 

more uniform spacing as pr ovi ded by r ow planting mungbean would all ow the 

plants to expr es s their yield potential much bet t er than pl anting mungbean 

by broadcasting . Therefor e row planting would give better yield in mungbean 

than broadcasting particula rly in the growing season before r ice crop. 

In term of weed contro l pr actice it would be easier t o weed mungbean in 

rows r ather than weed broadcasting mungbean . Therefore, during the period 

inwhich mungbean can be grown before rice crop , planting mungbean i n r ows 
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plus using pre-emergence herbicide would provide mungbean crop with better 

spacing and weed control, therefore, high yield can be obtained. 
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THE ROLE OF PEST MANAGEMENT ON MUNGDEAN IN MULTIPLE CROPPING SYSTEM 

INTRODUCTION 

In evaluation pr ospects f or increasing or i mpr oving world f ood output , 

emphasis is traditionally placed on two dimensions: (l) expanding a rea , 

and (2) impr oving yie l d of individual cr ops . Peculiarly, lit tle has been sai d 

about a third possible dimension:time . It is possible t o make fuller 

use of time by multiple cropping the practic of gr owing more than one 

crop on the same piece of land in a year . Multipl e cropping makes possible 

both on increase in area cultivated per year as wel l as on increase in 

t o tal yield per unit of area per year . In Thailand~ ·the KU-IDRC multipl e 

cropping pr o j ect has b~en started in 1973 . -This pr o ject is a r esearch 

pr ogr am of Kasetsart University financed by International Development 

Research Center (IDRC) Canada. The final goal t o provide farmers with 

simpl e reci pes and predictions of effects of adopted measur es . 

During the f irst few years r esearches were onl y conducted at Kampang

saen Student Training Center 90 kilometers south of Bangkok and the 

surroundi ng villages . It has been over two years since the Multiple 

Cropping Re s earch Project had moved its only research activi ties to the 

farmers ' fields at Bangpae District, Ratchaburi Pr ovince . The pr o j ect 

encountered several pr obl ems in conduction experiments under farmers ' 

condition during its first year (1977-1978 ) at Bangpae . 

I 
I 
I 
I 

. I 
I 
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THE NEE> FOR PEST MANAGEMENT PROGRAM 

At the beginning, the Department of Agronomy and the Department of 

Agricultural Economic have conducted researches and base-line study to 

find out the best and most suitiable croppinc system. Nevertheless, the 

need f or improved collaborative action between the various disciplines 

involved in crop production , processing , storage, and marketing in view 

of pr oduction optimization has been repeatedly stressed in recommendation 

issued by plant protection conferences . However, little seems t o have 

been i mplimented by individual countries along these lines except pe rhaps 

in places where pest management system are operational. 

It appeErs that in many countries there is little contact between 

crop pr otection specialists and agronomists , the latter being still of 

the o~inion that protecting crop with pesticides is cheap and easy. 

Alt.hough the research program; are directed by multidisciplinary . teams 

of scientists including plant breeders, s oil scientists, agronomists, 

weed scientists, entomologists, pathol ogist s and other, these latter two 

disciplins were not sufficiently covered in the initial s tage, which brought 

about the already mentioned difficulties. 

The r o l e of entomology within intigrated program of multiple cropping 

systems at Bangpae was started in early 1979. We are planning t o work 

on mungbean, soybean, rice and sweet corn respectively by using pest 

management system . The practice of pest management i s essential to the 

future and accordingly deserves t o priority . It is part of applied ecology, 

relying heavily on the significance of pest and natural enermy population 

densities in terms of threshol d values. We try t o expess our program at 

Bangpae by using mungbean as a model for other crops . 
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PEST MANAGEMENT SYS;I'EM IN MUNGDEAN 

The systems approach to the management of mungbean i nsects in Thai l and 

is not available yet . cu ere 1979 , the life cycle and chemical control on 

the mungbean insect pests was studied with occasional damage . Because 

of the lack of ecologi cal aspect of insect pests and crop , chemical control 

was the basis of most recommended systems from the original gr owth of 

mungbean up to the late 1978 ' s . This general r eview of controlling insect 

control relied to a laree extent on the wider spread, seasoning use of 

synthetic organic insecticides , Fortunately recent studi es in Thailand 

on pest management have been made in the r~finement and improvement of 

the earlier system. 

As entomologi sts , we saw a need t o increase the rat e of adoption 

of insect pest management . We asked ourselves why weren!t farmers 

accepting even the most basic principl e s uch as the most advantageous 

pl an tine periods, the use of plant resi stance t o i nsect, thr ough destruction 

of post harvest c rop r esidues , etc? After much time spent analyzing this 

eni gma, we came t o the conclusion that we were greatly oversimplifying 

the probl em. 

On our program with pest management , we will attenpt t o show by way 

of explanati on how one might impl ement on insect pest management program 

on mungbean Starting in 1979, by virtue c£ an KU-IDRC grant , the 

entomol oeists received funding f or implementa t ion of a pes t management 

program , 
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The entomologists from Department of .Entomology, Kasetsart University 

resides in the area year around and has responsibilities for training 

research assistant to inspect mungbean in the farmer's field a weekly or 

bi-weekly basis f or the occurrence of pest species and damage, the 

incidence of beneficial insects, the stage of mungbean growth, etc . The 

result will provide basic entomological informati ons plus economic 

threshold levels f or each key pests . 

ECONCT~IC THRESHOLD 

In any pest management approach the knowledge of economic threshol d 

f or individual pests is prereguiste, It is roughly, the value of the 

loss expressed in monetary terms occuring from the insect organism whiah 

is in balance with the costs r esulting from action taken to prevent this 

loss. Therefore, the following values have to be determined : 

1 . Quantity of insects~causing damage (e. g . population density) 

2 . Relation between quantity of the insect and the extent of 

monetary l osses . 

3 . Costs inherent in preventing the dam~ge . 

The economic threshol d may thus be changing from one year to another 

especially in consideration of the variability of the commodity prices . 

It clearly reflects the cornerstone of any crop protection action and 

also includes necessarily ecol ogiceal considerations . Without threshold 

values, crop protection remains guesswork. Even temporary and r ough 

evaluations of these values may considerably change the protection pattern . 
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At the beginning of our entomological research at Bangpae, we collected 

all of the insects found on the mungbean, then separated them into 4 

groups namely: 

1. Insect pests . 

2. Potential insect pests 

3 . Insects that found on the mungbean but do nothing or do little 

harm to the crop . 

4 . Beneficial insects. 

The method which we use are sweep net and collect whole plant sample 

at r andom weekly. The number of insects and damage are counted and 

recorded. According t o our initial survey using the above mentioned 

procedure we found that there are 3 insects pests on mungbean at Dangpae 

as followed . 

l . Bean thrips Taeniothrips longistylus Karny (Thysanoptera:Thripidae ) 

2. Flea beetle Aon~itasus manilensis Weise (Coleoptera:Chrysomelidae) 

3. Red spider mite (not identified yet) 

The thrips, on dry season pest, attacts the young plant and can be 

managed by careful field inspection and pr ecise timing of insecticide 

applications when economic thesholds are passed. Every effort is made 

t o keep early season insecticide applications to a minimum in order t o 

preserve populat i ons of parasites and predators which help to suppress 

mungbean insect pests populat i ons . The damage caused by thrips differs 

greately depending on the developmental stage of mungbean pl ants . Damage 

on Y.oung pl ant induces entire dwarfine of mungbean plant, resulting in 

a total l oss of mungbean yield. 



.. The second steps, we do need some ecol ogical informations as same 

as on bean thrips for the flea beetl e and red spider mite. We also need 

to find out the volue of economic threshold for bean thrips, fl ea beetle 

and r ed spider mite. The result of economic threshold will be used as 

a criteria for making the spraying decision for spray or not s pray . 
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The third steps, we appr oach sampling technique t o determine the 

i nsect pests population in the farmers' fields by weekly interval . This 

step will be done at the same time as the research on economic threshold. 

If the number of insect pests or damaged are reached the economic 

thredhold, we wil l make the decision t o spray or not . The main reason 

of this step is to decrease the high frequent usage of insecticides . 

On the fourth step we will try to found out the effectivenen of 

economic threshold on each pest by compating it with other treatments e . g. 

a) Control (do not spray any insecticides) . 

b ) Spr ay insecticides every week. 

c) Spray insecticides at critical stage of plant growth 

d) Spr ay when necessary by using economic threshold and sampling 

technique . 

If our program are working out good as we expected, we will try to 

s amplily the insect pest management system and extend then to tbe farmer s . 

It is also necessary to have a training program, for the farmers at this 

step . 



On the fifth step we try to include biological control into the 

total pr ogram of insect pest management. At this step we will measure 

the effectiveness of pr edator s , par asit and pathogen of an insect pests 

by comparing with the population dynamic of both beneficial insects and 

insect pests . 

en the s ixt h step which will. be started on early 1980, we will 

include all other methods of control from the previous lituratures with 

our research informations into total pest management program . Then the 

effectiveness of pest management progr am will be tes t ed in the field on 
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superimpase l evel s . In this case the pest means insects, weed and disease. 

On the seventh step which will be started on early 1981, the program 

will be r ecorrected. The pest management program may be improved by 

adding some others techniques and our exper ience or some other available 

methods of control into the total progr am. This inproved program will 

be tested again in the s uper-impose f i eld. 
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EMPHASIS ON THE ROLE OF PESTICIDES 

As mentioned in the first approach of KU-IDRC multipl e Cropping 

pr oject , farmer s in Dangpae, Ratchaburi area try to protect their crop 

l oss , especially mungbean, by pesticide spraying . Dy this mean, i t seems 

t o be easier and preferable f or them in acoordance with an availability 

of number of pesticides introduced by commercial pesticide producers . 

It is, however , essential to achieve the proper use of pesticides as the 

effective tool in the pest management progr am. The strategy of this 

subject should be comprehensively discussed . 

One must be born in mind that pesticides are highly effective and 

positive for t he control of pest outbreaks . Actually , when pest s populations 

r each economically damagine l evel s , ther e is a little other than pesticides 

which can be practiced to avoid damage. Therefore , it is expected that 

pesticides will continue t o be an important tool in pest management . 

The strategy of pest control may, in some special cases, conduct successfully, 

without any connection wi th pest i cide but the over all r evi ews of crop 

pr ot ection r ecord indicate that most of the agricultural and public heal th 

areas pesticides played a rol e for increasinG.the crop production. However , 

in years , scientis ts and general public ar e in broad general aereement 

that serious disadvantages are associated with the use of pesticides. 

This is particularly true for the pattern of pesticides use which evolved 

in the past two decades. Problems occurred are mostly r elated t o the 

indiscriminate and almost vliance upon pesticides used in a pest pr evention 

and control scheme . This includes the results in development of in~ecticide 
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r esi stant strains, out-break of the secondary pests , disruption of the 

ecosystem which induced t he failure of bala.~ce of nature , pesticide residue 

on the harvested crop and other human hazards and general contamination 

of the environment as well . 

There is evidence at pr esent of an ever increasing trend t oward an 

era of pest management which utilize the comuination of pest control 

methods and particularly, away from excessive use of pesticides. 

Government aeencies , r esearchers, grower organications and chemical 

industry are working at the need t o make changes in pest management strategy 

and the rol e of pesticides in this inteerat ed approach. This program 

should be ini t iated at Dangpae, Ratchaburi province . 

As mentioned above, to assist pest manager s in making better choices 

of pesticides , careful consideration should be made on their suitability 

for use in pes t management pr ogr am r egards to their safety and effects 

on environmental quality . Fortunately , a vast array of chemical control 

agents ar e available , it is possible t o quickly choose a pesticide or 

pesticide combination which will control effectively almost any pest 

s ituation . The selection an effective pesticide and proper use f or the 

control of key pests is essentially needed for pesticides use in pest 

management system. The st r ategy of this proper selecting pesticide from 

available candidateds , the pest manager must consider 

1) ef f icacy on the target pest , 

2) mammalian t oxicity, 

3) effects on nontarget organisms including pollena t or s , par asites , 

pr edators and wildlife , and 

4) fat e in soil, water, air and in t he commodity . 
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Pesticides use in a pest manaeement system may be divided into three 

general catagories as f ollows: 

1 . Carefully timed applications directed at a strategic or weak 

point in the pest ' s life cycle and desiened to exert a suppressive effect 

upon subsequent population build up. a~tunative methods should be born 

in mind and their compatibility with pesticides application. Natural 

or cultural practices, in some cases, will provide better measure to 

suppress the pest population remained by the dest ruction diapause stage 

of pests. This allows more effec t ive used of natural control facters 

for secondar y pests occurrence during the f ollowing season and reduces 

the amount of pesticide used. 

2 . Selective treatment for effective control may be made with a 

mininal quantity of pesticide during the growing season to provide 

suppression pressure upon a developing potential pest problems and causes 

the least possible chance of disrupting natural control forces. An 

example of this is the use of seed treatments , spot treatment of l ocalized 

infestations of pests during the early season period. Maximum ' use should 

be made in such cases of pesticide with some degrees of sel ectivity for 

the target pest if available. 

3 . Inseason chemical treatment sho~ld be made when economic threshold 

l evels of pests are exceeded despite all other pest suppression methods . 

While alternate nonchemical pest control methods .may be pr eferred, it 

is inevitable that under present agricultural practice, economically 

damaging pest populations will occur and a positive control methods for 
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this situation is strongly needed. At present, pesticides are the best 

resource to use in such cases. It is imperative that usage should be 

compatible with the pest management scheme. They should be used only 

when needed, based on pest population assessment and carefully selected 

for both efficacy agai nst the pest and the potential f or causing disruption 

in ecosystem. Ideally , the solution to the problem concerning with the 

use of pesticides would be considered to develpp alternate non-chemical 

control methods for use and strengthening how t o achieve on ,the proper 

pse of pesticides in the pest management practice. There is a general 

agreement among pest control specialist that pesticides are one of our 

prominant alternative for pest management and how to use them in such a 

manner that their advantages are fully realized and their disadvantages 

are greatly minimized. 

Therefore, our willing to extend this knowledge to the farmers at 

Bangpae f or theis understanding and achievement the better pest control 

of their crop loss especislly on ~ungbean. 
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EFFECTS OF SURFACE MANAGF!'1..l:NTS ON SOIL MOISTURE PROF ILE AND WATER USE 

EFFICIENCY OF MUNGBEAN GROWN AS A ROTATION CROP AFTER RICE 

INTRODUCTION 

The method of no tillage was krown to be \ adaptable on row crop 
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production for number of years. Research works emphasi ze the adventages 

of no tillage over conventional tillage are done especially on corn. 

The method a r e now widely accepted by farmers in the United States who 

grow corn and tobacco. The method of no tillage was proved to conserve 

and to create more availability of soil moisture. Soil moisture conservation 

is r esulted from the rapid intake of applied water or rain through soil 

surface and by the retardation of surface evaporat ion . Alternatively and 

probably the more sounded advantage of the method of no tillage is that 

it conserves energy that must be otherwise put into the tillage operation . 

In fact , the no tillage method requires minimum seed bed preparation . 

Weeds, grass in most cases, were kill ed by herbicide (usually mixtn re of 

paraquat and atrazine) sprayed on the land about a week before seed 

placement . Seed placement i s done in rows and broadcasting of mixed 

f ertilizer is done suecessively without any other alteration of soil surface . 

Investigators who experianced the no tillage practice found, in several 

cases , even more production of crops as compared to conventional tillage . 

Developing countries under the strain of energy crisis might find 

the method of no till age suitable for row crop production. 



MATERIALS AND METHOD 

Two successive experiments were conducted in rice paddies during 

the dry s eason (January to March) of 1978 and 1979 . Objectives of the 

experiments were to invest i eate on the efficiency of selected surface 

managements upon conservation of subsoil moisture and the eff ec t of 

such practices on gr owth and wa t er use efficiency of mungbean . 
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There consisted of 3 surface manae ement s in the 1978 experiment, 

namely; tillage ~s no tillage, s traw burned vs straw mulched , and mungbean 

vs weeds . The 1979 experiment cons i sted of tillage vs no tillage and 

fertilizer (16-20-0, 16 kg N/rai) vs no fertilizer . The 1978 experiment 

was don e under rain-fed conditions and the 1979 experiment was under 

irrigated conditions . Experimental design f or both experiments was 

replicated split-split plot f or t he former and split pl ot f or the latter. 

Soil misture sampling on both experiment was done by means of a 

screw auger . Depth intervals of sampling were 0-10, 10-20 , 20-30, 30-40 , 

40- 50,90-100, 140-150 cm . from soil surface . Moist soil was wrapped in 

a tared aluminum foil and soil moisture was obtained in the laboratory 

gravimetrically . Soil moisture content was expressed in either weight 

( p w) or volume ( 8 v) basis and were plotted against dept_!1 to obtain 

periodic soil moisture pr ofile . ~eri odic moi s ture sampling of the 1978 

experiment was a week interval and in the 1979 experiment it was done 

a day prior to and a day after irrigation throughout the experi ment . 

Weighted average throughout soil pr ofile and that throughout the growing 

s eason was calculat ed by using depth and time as a wei ghting factor, 

respectively_. Soil water expressed as an equivalent hei ght of water column 
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was calculated by means of area measurement in the 1979 experiment. 

Formulae used f or calculations of weighted average soil moisture content 

( 0 ) , equivalent height of water co lumn (hw) , and changes in water cc_ntent 

(llhw) for either evapotranspiration or irrigation water were , respectively 

(1),(2) , and (3) as f oll owed; 

-j = 
/ 150 

area under ".\ ( r. ) 0 (1) 
150 

/ ~50 
hw = area under 011 ( 'Z ) (2) 

100 lo l 
hw = area between ev ( l) t s (3) 

100 

W-i.ter ga i ned by irrigation and that I ·dst through evapotranspiration and 

deep drainage in the 1979 experiment were estimated by graphical interpreta

t i ons 

Yield of mungbean and dry weight accumulation at sever al staees of 

growth were observed in the experiments and water use efficiency was 

calculated f or the 1979 experiment . 

RESULTS AND DISCUSSION 

Some basic physical properties ,>f the soil in the experiment site 

was presented in table 1 . Clay texture was observed thro;ughout the profile 

with r elatively liGh content of silt fraction 09-32% by wt.). Compaction 

resulted from rice cultivation was observed in the interval 10-30 cm . 

The overall degree of compection of this soil may be classified as .high • • 

This might associate with appropriate fractions of c layand silt plus poor 

conditions of aggregat i ons . 



68 

Table 1 . Some basic physical properties of the soil at the 1979 experiment 

site. Bang- Pae, Rat- Buri . 

Depth Sand Silt Clay texture 
Bulk 

ME FAP AWC Max.H
2
0 

density Holding 

cm % by wt. 3 
gm/c!ll % by vol. 

0- 10 2 . 4 31.8 65.8 clay 1.66 52 , 8 38 . 7 14 . 1 104.8 

10-20 3.6 31 . 7 64.7 cl~y 1.76 51.6 38 . 4 13.2 105 . 9 

20-30 4 . 0 26 . 8 69 , 2 clay 1.70 52 . 4 36,7 15 . 7 103 . l 

30-40 5 . 3 26 , 4 68.3 clay 1.68 52, 9 37,3 15.6 102 . 7 

40-50 4 . 5 26 . 8 68 .7 clay 1.54 48 . 8 33 . 8 15.0 93 , 5 

90-100 5 . 7 28 . 0 66 . 3 clay 1.41 48 . 2 35 . 2 13.0 86 . 8 

140-150 0 . 6 19 . 3 80 , 1 clay 1.47 63 . 3 37.4 25 . 9 100 . 9 

Table 2 , Double weighted average of profile moisture content thro~ ghout 

the e r owing season and yield of mungbean as affected by surface 

managements . 

-
0w (% wt . ) 

yield (kg/rai) 

Straw barned 
•· Straw mulched 

Ti llage ... o t i .. :.age Tillage no tillage 

19 . 0 

43 . 4 

18 .. 1 

45 , 7 

17 , 9 

70. 9 

18 . 5 

109 . 7 
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Averages of soil moisture profiles as selected f or the moist, partiall y 

d ry, and dry conditions in attempt s t o compare surface managements 

were illustrated in figures 1,2, and3 . Moisture profile observes on Feb.2 

(obtained an hour after 30 mm.rain) indicated a nigher surface infiltration 

of the no tillage plot as compared to the tillage (fig .1) . Lower 'surf ace 

moisture of the no ti1 lage was believed t o cause by faster subsurface 

drainage . The tillage plots l ost substantial amount of surface moisture 

(0-15 cm . depth) during the first month . Surface drying resulted in a 

self-mulching prenomenon and reduced capillary rise to surface . The effect 

of self-mulching was evident when conpar i son between the two practices 

f or subsoil moisture(25-150 cm . depth interval) was taken into account . 

iJurning rice straw appeared t o accelerate moisture loss f rom the 

top 25 cm. layer (Fig . 2) . Relatively dry surface might be caused directly 

from heat or a hydrophobic layer resulted from burning . Straw burning 

followed by pl o ughing seened t o promote subsoil moisture conservation by 

desiccation of the top 15 t o 30 cm. l ayers . The desiccation of the 

surface layer, though help conseved subsoil moisture, must be empha:;ize 

t o be potentially harzardous to shallow rooted or young plants . 

Depth of soil moisture extract ion by mungbean was confined in 

the top 50 cm . layers at t he end of the first month as revealed from the 

curves on Mar . 9 (Fig . 3). The depth extended further as pl ants devel oped 

and reached 95 cm. depth by the end of growing season. Mungbean appear ed 

to b~ a potentially drought-tolerant, judging by ra~ification rate of its 

roots. 



70 

Seasonal variation of average moisture content was shown in 

figures 4,5 , and 6 on attempts t o compare the effects of surface management . 

Relatively small differences could be observed between the managements 

since the rather steady subsoil moisture was taken into account . Averages 

differences of 0 . 2 , 0 . 4, and 0 . 3 percent of profil e average was observed 

f or tillage mulChing ,and vegetation effects,respectively , 

A conclusive r esults of the 1978 experiment were given in table 2 . 

It appear ed that a bet ter moisture conservation was obtained by tillage 

practice in the straw burned plots but vice versa for the straw mulched. 

In the case of straw burning , tillage operation promoted moisture conservation 

by desiccating the surface layers t hat disrupped the conti.nuity of moisture 

flow to surface . In the case of straw mulched the rice str aw offered 

surface insulation by lengthe~ flow path of subsurface moi sture to the 

atmosphere and by the way demini~hed energy available for evaporation at 

soil surface . Straw burned f ollowed by plowing appeared to be t he best 

moisture conservation method found in this experiment. The method of 

straw mul ched .-no till age was less effective in moisture conservation as 

compared to the former but offered the best moisture condition at soil 

surface as revealed by a vicinity of 3-folds difference on yield. 

Seasonal average of soil moisture profiles representing the dry 

side (one day before irrieation) and the wet side (one day after irrigation) 

as affected by ferti l ization and t illage practices of the 1979 experiment 

were illustrat ed in figures 7 and 8 . No marked difference of profile 

moisture could be observed on different soil fertility . Nevertheless, the 

evidence seemed to suggest a ereater consumption in the fertilization pl ots, 

especiall y moisture ext r action from the subsoil. 
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Consideration paid on the wet end moisture profiles on figure 8 , it 

was found that irrigation water we t the t op 95 c~. of the tillage plots 

more than the no tillage and more soil moisture depletion was found for 

the latter. In fact, larger portion of moisture being l ost from the no 

tillage plot was due to deep drainage . Substantial amount of loss through 

evapotranspiration was found on the tillage pl ots because of larger 

accumulation of water presented in its surface layers. 

Rate of evapotranspiration in<an . /4:lay was plotted against age of 

mungbean along with irrigation water (rig 9). Bvapotranspiration rate 

was f ound no t to depend on plant age but rather followed the pattern of 

fluctuation of the amount of water a pplied. The dependence of BT on amount 

of water irrigated was clearly illustrated in figure 10. It might be seen 

that ET rose steadily with amount of irrigation water to 15 cm. and levelled 

off beyond that . The steady value of BT was found to be about 12 cm . per 

irrigation cycle of 24 days . Therefore, an estimated potential evapotran

s piration was around 0 . 5 cm. per day f o r mungbean in this experiment . 

The deep drainage, likewise , depended primarily on an amount of 

irrieation water (Fie . 11). Accelera ted l o ss of soil water due t o deep 

drainage was found to comment beyond 15 cm. of irrigation water. Deep 

drainage r ose at abL Ut 1:1 beyond that limit. 

I t appeared from this experiment that an amount of 15 cm. irrigation 

water was optimum f or field irrieation in the period of 3 weeMs and in 

the average case of existing s oil moisture . 
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Characteristics of dry weight accumulation of mungbean grown under 

different surface management were illustrated in figure 12 . It might be 

observed that the accumulation curves for tillage and no tillage plots 

followed a different tren.d. The no tillage plots showed a greater rate 

of accumulation in the log-stage as compared to the tillage . Response 

of dry weight accumulation t o soil fertility level was also f ound less 

pronounced for the no tillage plots . The drop on no tillage-no fertilizer 

at 57 days of age was due accidently to stem r ot disease . An average 

rates of dry matter production were f ound to be 3,75 kg/rai -day for the 

no tillage plots and that f o r the tillage was only 2. 65 kg/rai-day, 

Glose relationship between dry weight accumulation and accumulative 

evapotranspiration was established (Fig . 13) . P.ronounced dry weight 

accumulation began after 14 cm . water was consumed. aeyond 14 cm. H20 

the more water used resulted in the more plant dry wei ght accwnulation . 

Since more evapotranspiration was found i n the tillage plots as compared 

to the no tillage while the latter produced more dry weight, it was 

quite reasr nable to assume that flow of water out of the soil in the 

process of evapotranspiration occured more through plant roots grown 

under the no tillaGe conditions. Tgis phenomenon might arise from the 

£act that subsurface drainage was less in the tillage plots and the 

applied water was exposed more to evaporative demands . 
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An integr ated infor mations concerning the effici ency of water use 

as a result of surface managements of the 1979 experiment was given in 

table 3 . Values were averaged over 2 replications . It was clearly noticed 

that the efficiency of water use (plant dry weight per unit water 

consumed) was higher for the no tillage plots at every stage of growth. 

Smaller ratio of El'/IRR was found for the no tillage plot as for the 

tillage on a comparable amount of irrigat i on water and the no tillage 

pl ots had a tendency to have higher water loss through deep drainage . 

The results confirmed the fact that the no tillage conditions all owed 

faster subsurface f l ow of water and resulted in the more availability out 

of an amount pr esented. Loss through deep drainage mi ght be easily 

controlled by limiting the amount of irrigation water not to exc.eed 

an amount the profile could hold. 
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Tabl e 3 • The efficiency of water use as affected by surface managements . 

Treatment IRR ET ET DD DD 
Total Total IRR Total IRR 
(cm) (cm) (cm) 

00 FERT 

Na TILL . 40.1 25.7 0 . 64 20. 9 0 .52 

TILL . 29 , 2 25 . 4 0 . 87 9 .0 0 . 31 

FERT • 

No TILL • 32.8 24.1 0 . 73 12 . 1 0 . 37 

TILL. 41 . 8 29 . 4 0 . 70 19 . 1 0 . 45 

IRR = Irrigation water 

ET = Evapotranspiration 

OD = Deep drainage 

32 

4 . 0 

2.6 

4 . 5 

3 . 0 

Water use efficiency = Mungbean dry weight 
(unit area) (ET) 

Water use efficiency .·, 
at the .age of ( days) 

39 47 
(kg/rai cm. ) 

5 . 7 

2 . 6 

6 . 4 

5 . 6 

15 . 6 

6 . 3 

11.3 

8 . 6 

57 

12 . 7 

8 . 7 

16 . 4 

11.6 



OONCLUSION 

Upon an attempt to investigate the efficiency of profile moisture 

conservati on after harvesting rice, rice straw burning f ollowed 

immedteately by plouehing was found very effective but, unfortunately , 
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the practice was found to expel too much of the surface moisture at a 

degree harzardous to mungbean roots. The method of straw mulched-no 

tillage was found to accelerate to a ce~tain degree on moisture depletion 

but provided a favorable moisture conditions at soil surface by capillary 

rise , Suitable surface moisture was of critical importance for mungbean 

as revealed by the large difference on yield. The conditions of no 

tillage was also found beneficial in irrigated plots . Higher dry weight 

accumulation as well as water use efficiency wer e found for the no tillage 

plots as compared to that of the tillage pl ots . 
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