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CONVERSIONS, ABBREVIATIONS, DEFINITIONS
 

CONVERSIONS
 

To convert 

Column I into 

Columrn 2 

Multiply by: 


1.094 

3.281 

0.394 


2.471 


0.898 


1.102 

26.81 

2.20 

1.07 

0.035 
0.086 


0.446 

10.86 

0,892 

0.011 

0.434 


(9/5°C + 32 


Bangladesh Units 


Tola 

Chattock (5 tola) 

Seer (16 chattock) 

Maund (40 seers) 


A4D RESEiARCH LOCATIONS
 

Column .1 Column 2 

Length 
meter, m yard 

meter feet 

centimeter, cm inch 


Area
 

hectare,ha acre 


Volume
 

liter quart (Imper.al) 

Mass 

tonne, t ton 
tonne maund (82.2 lb) 
kilogram, kg pound, lb 
kilogram seer (2.06 lb)" 
gram, g ounce, oz 
gram tola (0.4 oz) 


Yield or Rate
 
ton-nes/ha tons/acre 

tonnes/ha maunds/acre 

kg/ha lb/acre 

kg/ha maunds/acre 

kg/ha seers/acre 


Teperature 
Celsius Fahrenheit 


00C 32 0 F 

200 C 680 F 

300 C 86°F 

Enqlish Unit 


0.4 oz 

2.06 oz 

2,06 lb 


82.2 lb 


To convert
 
Column 2 into
 
Column 1. 

Multiply by:
 

0.914 
0.305
 
2.54
 

0.405
 

1.11 

0.907
 
0.037
 
0.454
 
0.932
 
28.35 
11.6
 

2.24 
0.092
 
1.12
 
92.14
 
2.30
 

5/9 (OF 32)
 

Metric Units
 

11.6 g
 
58.3 g
 
932 g
 
37.29 kg
 

http:Imper.al


FERTILIZER
 

All fertilizers utilized in the trials were urea (45% N), triple super
 

phosphate (45-50% P205) muriate of potash (60% K20) and Gypsum (15% S).
 

All applications are shown in the following order: N-P205-K20-S, with
 

the quantities in kg/ha (e.g, 60-40-40-15).
 

STATISTICS
 

Where data warrant it, all replicated trials have been statistically
 

analyzed using the analysis of variance (ANOVA) method. in the dis

cussions, when it is mentioned that there were "significant differences"
 

between treatments (e.g. variety, fertilizer rates, etc.) for some
 

factor such as yield, it is understood that statistical analysis has
 

shown a difference that we are 95% confident is real and not due to
 

random chance. A "highly significant" difference means that we are 99%
 

confident that the differences are real, The 95% confidence level is
 

shown in the tables by the superscript symbol "*" and the 99% confidence
 

level by two stars "1*1".
 

A significant ANOVA F-test means that one or more real differences exist
 

among the treatments tested, but does not indicate specifically between 

which of the treatments the differences exist. To compare the treatment 

means in cases where there are significant differences, Fischer's lecst 

significant difference test (LoSoDo) has been used in most cases. Where 

the L.SoD. test has been used, treatment means are followed by one or 

more letters. Any two means having at least one letter in common are 

not significantly different; or conversely, any two means having no 

letter in common are understood to be significantly different at the
 

95% confidence level.
 

The coefficient of variability (C.Vo), expressed in terms of the overall
 

mean, is the percent of variation that is due to random error.
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MARGINAL ANALYSIS 

When appropriate, trials were evaluated economically using marginal
 

analysis. Please use this discussion when refering to trials where
 

marginal analysis was done. Marginal analysis tells us the relative
 

status of different treatments by providing a marginal rate of return
 

(MR). In some cases profitability of different treatments is also
 

determined.
 

A series of steps are followed when doing marginal analysis. First, 
variable cosit (VC) is calculated as being the cost of the input which 
is being varied in the trial (e.g., for a fertilizer trial it would
 

be the cost of tie fertilizer for the different treatments). Gross
 

return (GR) is then calculated by multiplying the output's price by
 

the yield. Gross margin (GM) is determined by subtracting VC from 
GR. At this point the treatments are ranked in descending order of 
GM and treatments with both higher VC and lower GM are discarded 

(i~e., they are "dominated"). 

Now the marginal gross margin (MGM) is determined by subtracting the 
second-largest GM froz the largest GM (this is then done for second

largest, third-largest, etc.). Marginal variable cost (MVC) is deter
mined in the same wayl but using of GM. rate ofVC instead Marginal 

return (MRR) is then determined by dividing NGM by MVC (times 100%). 
As an example, a marginal rate of return of 260% means that for the 

additional expenditure made for that treatment over the next best, 

the farmer is receiving Tk.2.60 for every Tk. I he invests. Average 

rate of return (ARR) is found by subtracting the lowest GM from the 

highest GM (this being average gross margin), and the lowest VC from 

the highest VC (this being average variable cost). Then average gross 

margin is divided by average variable cost to determine ARR (for the
 

second treatment's the lowest GM is subtracted from the second-highest
 
GM, and the lowest VC from the second-highest VC, etc.). Finally pro

fit (P) is determined by subtracting VC and fixed costs (FC) from GR.
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ABBREV-ATI ONS XP LANATONS 

a) Measurements: 

rim millimeter 

cm centimeter 

m meter 

ha hectare 

g gram 

kg kilogram 

t/ha metric tonne per hectare 

lb/a pounds per acre 

0C temperature, degrees celcius 

EC electrical conductivity (a measure of salt concentration 
in a solution) 

EC EC of the extract of a saturated soil paste 
e (an indicator of soil salinity) 

mmho/cm millimhos per centimeter, a unit used for EC and EC 
e 

L liter 

pH a measure of hydrogen ion concentration
 

# number 

t metric conne 

000's thousands
2 

m2 square meters 

ht height
 

b) Statistical Terninology (see Statistics section): 

CRD Completely randomized design
 

RCBD Randomized complete block design 

C.Vo Coefficient of variability
 

LoS.Do Least significant difference
 

R2 R- squared
 
-2
R2 Adjusted R-squared 

NS Not significant 

ANOVA Analysis of variance 
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C) Institutions:
 

ARTD Adaptive Research and Training Division, BRRI 
AVRDC Asian Vegetable Research and Development Center, 

Shanhua, Taiwan 

BAD Bangladesh Agriculture Development Corporation 

BARI Bangladesh Agriculture Research Institute, Dhaka 

BAU Bangladesh Agriculture Uriversity, Mymensingh 

BRRI Bangladesh Rice Research Institute, Dhaka 
CIAT International Center of Tropical Agriculture, Celi, Columbia 

CERDI Central Extension Resources Development Institute, Dhaka 

ICARDA International Center for Agriculture Research in the 
Dry Areas, ideppo, Syria 

ICRISAT International Crops Research Institute for the Semi-Arid 
Tropics, Hyderbad, India 

IITA International Institute of Tropical Agriculture. Ibadan, 
Nigeria 

INTSOY International Soybean Program, University of Illinois, UoSoAo 
IRRI International Rice Research Institute, Los Banos, Philippines 

LRP Land Reclamation Project (Dutch government) 

MCC Mennonite Central Committee 

d) Others:
 

A Animal labor
 

achra/asra Field rake; 1-2 m wide with iron teeth
 
10-20 cm apart
 

ALART Advanced lines adaptive research trial;
 
Cooperative with BRRI
 

aman Rainy season rice crop, July-December
 

aus Spring rice crop, March-July
 

boro Winter rice crop, December-May
 

DAP Days aftur planting 

DAS Days after sowing
 

DAT Days after transplanting 

diam Diameter 

dibbling A seeding method where seeds are dropped by hand into 
holes made with a pointed stick 
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FC- Commercial fertilizer 

G Granular 

GM Gross margin 

GR Gross revenue 

ht Height 

HYV High yielding variety 

K Potassium 

K20 Potassium 

Mc Moisture content 

!4LT Multilocation trial 

N Nitrogen 

NH Hired labor 

P Phosphorus 

P205 Phosphate 

Pt Plant 

rabi Winter (dry) season, November-April 

TP Topdress of fertilizer 

Tk Taka, Bangladesh currency 

TSP Triple super phosphate 

TVC Total variable costs 

VS Versus 

wt Weight 
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AREAS OF MCC RESEARCH
 

The following is a complete list of the locations at which NCC Research 
Program cone :cted research during the period 1986-87. These places are 
referred to in the body of this report. 

Village/Bazar Upazila District 
Bordain Chauddogram Comilla 
Char Bata Khaserhat Sudharam Noakhali 
Char Bt-a Sulalmiahat Sudharam Noakhali 
Char Bhatirtek Sudharam Noakhali 
Char Jabbar Khaserhat Sudharam Noakhali 
Char Jahajmara Sudharam Noakhali 
Chitosi Station Laksharn Comilla 
Choumahoni Bazar Sudharam Noakhali 

Chuadanga Chuadanga Chuadanga 
Dhagonbhuiyan Dhagonbhuiyan Feni 

Dhorkora Bazar Chauddogram Comilla 

Eroain Laksham Comilla 
Hyderganj Raipur Lakshmipur 
Keramatpur Sudharam Noakhali 
Khila Laksham Comilla 
Mohamad Ali Bazar Feni Feni 
Nather Petua Laksham Comilla 
Raipur Raipur Lakshmipur 
Sonapur Sudharam Noakhali 
Te tua a Nangolkot Comilla 
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CLIMATIC DATA 1986 - 1987 

FENI 

Maximum (biweekly average) 

MAR 'APR 'MAY 'JUN 'JUL 'AUG 'SEPT' OCT 'NOV'DEC 'JAN 'FEB'MAR'APR iMAY 

40

30-

!20

biweekly totd 

z 

10-

MAR APR 'MAY JUN JUL AUIG SEPTOCT 'NOV DEC JAN 'FEB MAR APR MAY 
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CUMAIC DATA 1986-1987 
TETIJAYA, NANGOLKOT UPAZILLA AND Df-101110A, acHA AM UPAZILLA, COMILLA 

40-	 Ietuayct md-xium... DhorI~ra maxi-n

-30 

20 	 .. ...... .aFam in6i . .. 	 . _u 

p., 

10-
-Dhorkom minimum. 

biweekly average
 

MAR 'APR 'MAY 'JUN 'AUG OCT 'NOV 'JAN
'JUL 'SEPT' 'DEC 'FEB'MAR 'APR 'M4AY 

120-	 Tetuuya rainfall (biweekly total )
 

Tetuaya flood depth ( biweekly average)
 
10

. 

060- DK&h5-rctrairifdl 

z 

-j 

LL 
z 

M A R.AP R Y J. JMYAR 'APR IMAY IJUN 'JUL aAUG 	 OSEPDEA FE0A1AR'A 
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CUMA7IG DATA 1986-1987 

kC M4K" Lowland CS. Research Site 

Chito. Station, Laksar, District Comilla 

40

- - - ~ - - maximum 

' 30- - - ., 

~20 

cc minimum , biweekly average 
10 " -range . 

Nether Pe tua' ht--" 

K4R 'APR MAY 'JUN JUL 'AU 'SEPT OCT 'OV DEC 'JAN 'FEB AR APR MAY 

20-
I rainfall (weekly total) 

-100cm flood depth 
15

"10. i
 

-soF 
Li-

MAOR 'APR'MAY JUN 'JULYAUG 'sP'CCT '.NOV DECJAN 'FEBMAR 'APR' MAY 
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CLIMATIC DATA 1986-1987 

BHATIRTEK, SIJDHARAM UPAZILLA, NOAKHALI 

40
daily maximum U 

~dailyA minimum 

150 - -

- o. .. .. .
MAR IAPR IAY Ij N 'JUL IAUG ISEPT CT INOV' DEC I'JAN IFEWrMAR IAp R IMAYw 

'0--

j 
20-,
 

15 . . . . . .. .
 

UI
 

MARAP, (,,JU JU AUG SEP OCT NOE A'E MR' A 
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CLIMATIC DATA 1986 -987
 

CHUADANGA, SACAR UPAZILA, CHUADANGA
 

_ _ 	 daily m il um. .. 

1-30--	 .. . I 

imm 

..Io 	 . I.. 

z 	 I I 

5-*1 

MAY JUL 	 NOVMAR APR JJUN AUG SFPT OCT DEC 'JAN IEB'MAR 'APR MAY
(8) 	 (20) (31) (26) (19) (55) (21) (10) (1) (21) (10)

)= r~in[ (cm)monthly total 
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CLIMATIC DATA 1966 - 1987 

CHAR BATA, SADAR UPAZILA. NOAKHAL 

,op 
. I I 

daily paximru 

-- 1 0 

,JN dailyMAY . 
nimumx 

. 

11FL 'AG'E T.TT--O--D-- J N F B'A A R'A 

. 

MAR APR MAY JUN IJUL -AUG 
(11) (19) (56) (60) (41) 

monthly 

I 

'SEPTOCT 
(48) (9) 

rainfall total 

NOV 'DEC 'JAN 'FEB MAR 'APR MAY 

(31) (5) (24) (15) 

(cm) 



PULSE CROPS
 

BLACKGRAM
 

FENI BIJGLA'DESH AGRICULTURE RESEARCH INSTITUTE (BARI) ADVANCED BLACKGRAM 
YIELD TRIAL
 

Introduction 

Blackgram, or mashkalai (Phaseolus mun_), is an important, short duration
 
pulse crop in parts of Greater Noakhali region in medium highland or high
land akeas. -The crop is usually sown during thb rabL -eason. In 4-is
 
EIRI Cooperative trial, seed from five advanced lines of blackgram were
 
tested at the Feni station research site in the rabi season. 
The last
 
time blackgram was tested at the Feni station research site was three
 
years ago, in an early kharif planting.
 

Results and Discussion
 

The plants all developed good stands early in the season. 
Considerable
 
rat damage, however, occurred in this trial. 
 While all genotypes were
 
affected, B-23 was particularly damaged. Highly significant differences
 
were noted for pods per plant and yield (TABLE 1). MAK-i had the highest
 
yield-, while NG-135 had the highest number of pods per plant. 
It was 
interesting that at four weeks after planting, MAX-i had the least vigorous 
growth of the five genotypes. Nonetheless, in the end, the yield of this 
genotype was the highest amongst the five genotypes. 
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TABLE 1: Feni BARI Advanced Blackgram Yield Trial 

Plarting date: 16-10-86 Design: RCBD
 

Plot size-planted: 4 x 4.8m Replications: 4
 

-harvested: 3 x 3.6m Fertilizer: 
 0-60-30
 

Spacing-row: 30 cm
 

-plant: 6 cm
 

Pods-• 
Days to Plant per

Genotype flower maturity height plant Yield 

cm t/ha
 
MAK-1 38 22o5
108 20.9 a b 1.48 a
 

NG-135 38 108 26.0 
 24.0 a 1.37 a
 
Ishurdi local 
 37 101 28,0 14.9 c 1.30 a b
 

Pant-4-26 38 112 
 25.2 17.9 b c 1.08 b
 

34 108 26,0 16.2 c 0.68 c
 

Mean 37 107.4 25.6 18.8 1.18 

L. S, Do (.05) 
 4.6 0.26 

C. V.(%) 
 1108 15.7 14,21
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COWPEA 

CHAR B3ATA XITA CO11PEA VARIETY TRIAL 

Introduction
 

A collection 
of fifty cowpea (Vigna unguiculata) varieties from IITA was 
screened for adaptability over the past two years. In the first year,
 
planting was 
 too late for mcaningful results, but seed was multiplied from 
43 of the 50 varieties. These varieties43 were tested in a trial with 
three replications in the 1987 rabi season.
 

Results and Discussion 

Planting was delayed to the fourth of January by late recession of flood
 
waters. 
By the twelfth of April, 52 mm of rain had been received. This
 
caused sufficient flooding damage to necessitate final harvest of all
 

varieties.
 

Most of the varieties performed poorly. 
Kowever, two varietiesp VITA 4 
and TVX 2724-OIF, appeared outstanding (TABLE1). Their yields did not 
match that of the local cultivar (740 kg/ha), however, which was planted 
on the same date in an adjoining field, 

This season was generally a poor one for cowpea cultivation. Therefore, 
results cinnot be taken as conclusive. However, the need for a short
duration cultivar with salinity and flooding tolerance has been illustra

ted. 
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TABLE 1: Char BataITA Cowpea Variety Trial 

Planting date: 
 4/1/87 Design: RCBD 
Harvest date: 14//87 Replications: 3
 
Plot size -planted. 1.Gm x 3.5m 
 Fertilizer: 20-40-0
 

-harvested: 1.m x 3.5m 
 (inco::porated with 
Plant spacing - row: 45 cm last plowing) 

- plant: 30 cm Weeding. 25 & 53 DAS 

Seed rate: 2 seeds/hill 

Variety Days to 
flower maturity 

Plant 
stand 

100-seed 
weight 

Yield 

"/m2 g kg/ha 

1. V1 TA 4 74 100 9 8 520 a 
2. TVX 2724-O1F 77 100 9 13 450 ab 
3. IT82D-807 83 100 10 10 300 bc 
4, CES-41-6 72 98 10 12 290 bcd 
5, 82D-906 60 95 12 11 270 cde 
6, ITS2D-755 75 100 11 15 260 cdef 
70. IT82D-752 75 100 11 11 260.cdef 
8a TVX 1850-01F 76 100 0 12 230 cdef 
9, IT82E-32 71 100 8 11 230 cdef 
10, IT82D-891 63 91 7 12 210 cdef 
11, TVX 4677-082E 72 99 9 12 200 cdef 
12, TVX 4677-0O0E 80 100 10 13 180 cdef 
13, IT82D-787 76 100 11 12 170 cdef 
14. TVX 289-4G 73 99 11 14 170 cdef 
15, IT82D-789 72 S00 10 13 160 cdef 
16, IT82E-16 76 100 9 12 150 cdef 
17. IT82D-744 80 100 9 10 150 cdef 
18. TVX 3871-02F 73 95 6 14 150 cdef 
19. IT81D-1025-174 74 100 8 10 130 cdef 
20, IT82D-889 70 98 6 14 130 cdef 
21, VITA 3 80 100 7 15 120 def 
22. IT82D-885 70 98 7 15 120 def 
23, IT82E-18 75 100 8 15 110 ef 



TABLE 1: Continued
 

Variety Days to Plant
flower mturity stand 


#/M2 

24, IT82D-786 
 77 100 11 

25, IT82E-13 76 100 6 
26. IT82E-60 
 61 91 
 3 

27. IT82D-768 75 100 4 
28, IT82E-9 
 83 100 6 


Mean 
 74 99 8.4 

L. S. D. (0.05) 


C. V. (%) 

Varieties lost due to floodingS: 

1. IT82D-713 7. TVX 4659-03E 
29 IT81D-1007 
 8. IT81D-1151
 

3. TVX 3671-7C-02D 9. IT82D-716 
4. TVX 35-OID 10o IT81D-1020 

5. TVX 3381-02F 11. TVX 2949-03D 
6, IT81D-1032 

Varieties lost due to salinity: 

1 IT81D-1069 3. TVX 3236-OIG
 
2. TVX 3 671-14C-O1D 4. IT81D-1064
 

100-seed Yield 
weight 

g kg/ha 
12 100 ef 

15 80 f 

20 80 f 

15 80 f 

13 60 f 

12.8 190 

171 

54.0 
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CHAR BATA COWPEA INOCULANT TRIAL 

Introduction 

This experiment was conducted to test the effect of Rhizobium inoculant 

prepared by E3AU for cowpea (Vigna unquiculata) on cowpea cultivation in 

the char. Comparisons were made with and without N fertilizer to determine 

the effectiveness of symbiosis for N nutrition.
 

Results and Discussion
 

There was a salinity grcdient within the blocks of this RCB design. For
 

this reason, variability was high and no significant differences in plant
 

height, nodule number or yield were observed (TABLE 1). Nodules were
 

present on all treatments, suggesting that this soil had r,sufficient
 

background population of Rhizobium. 

Further investigation on soils from different crop histories is :ecommended.
 

TABLE 1: Ch;.r Bata Cowpea Inoculant Trial 

Planting date: 4/1/87 Design: ICB split-plot 

Harvest date: 20/4/87 Replications: 4 

Plot size-planted: 1.8m x 4.Om Fertilizer: variable 

-harvested: 1.8m x 4.0m 

Plant spacing: 30 cm x 15 cm
 

Seed rate: 2 seeds/hill
 

Main-plot Sub-plot Days to Plant height Nodule
 Yield 
treatment treatment flower 15DAS 35DAS count 

(fertilizer) (inoculant) ---- cm-----. #/plant kg/ha 

0-40-0 78 6.5 14.5 4.0 880 

0-40-0 + 78 6.3 14.3 3.8 740 

20-40-0 - 74 6.0 14.8 5.3 740 

20-40-0 + 77 5.8 14,8 8.5 600 

Mean 77 6.1 14.6 5.4 740 

LoSoD. (0.05) NS NS NS NS 

C. V. (%) 8.6 8.6 76. 42 
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CHITOSI STATION COWPEA PLANTING METHOD TRIAL 

Introduction 

This trial compared the conventional tillage method for cowpea (Vigna 
unquiculata) ith two minimum tillage methods designed to lower input
 
costs. Conventional tillage consists of working up 
 the ground with a 
kodal. The asra minimum tillage method consists of raking the soil twice 
with an asra, brondcasting seed and fertilizer, raking the soil twice more 
and then putting straw over the soil for mulch. The laddered minimum
tillage method consists of broadcasting seeds and fertilizer, laddering
 
the soil four times to get good seed to soil contact and then putting
 
straw over the soil for mulch. The test area drained late due to heavy
 

rains in November, so the soil was very moist at planting time. 

Results and Discussion
 

Cowpea stands where the laddered treatment was used definitely looked
 
worse than the others. There was some cow grazing damage on a few of the
 
plots. Yields were significantly different at the 10% level (TABLE J.
 

Research with intercropping cowpea and wheat by the asra minimum tillage
 

method may be useful. How well this technology works in drier years and
 
how well cowpea grows with an earlier planting uate should also be re

searched.
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TABLE 1: Chitosi Station Cowpea Planting Method Trial
 

Planting date-ladder and asra: 14/12/86 
 Seed rate: 24 kg/ha
 
-coventional: 20/12/86 
 Seeding method: broadcast
 

Last harve~st date: 2/4/86 Fertilizer: 15/40/10
 
Plot size-plantd, 4 x 4Im Variety Chitosi local
 

4m2
-harvested: Design: RCBD 

Replications: 3 

Planting Flowering Pl:Lnt Plants/m2 Yielda/
method date ht. 

cm # kg/ha 
Conventional 16/3/87 99 10 580 
Asra 16/3/87 101 
 9 510
 
Ladder 16/3/87 99 
 9 320
 

Mean 
 100 9 
 470
 
L.S.D. (0.05) 
 NS NS
 
C. v.(%) 
 21
 

a/ signifiuant at the 10% level 
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FIELDPEA
 

CHITOSI STATION FIELDPEA PLANTING METHOD TRIAL 

Introduction
 

The traditioncl method of planting fieldpea (Pisum sativum) is to relay 
it into the deepwater artnn crop. , trial w-as conducted to see if using 
the asra rainim,- tillnge technology would increase yields. 

The fieldpen was bron.dc.:st onto the straw mat of a hairvested field for the 
relny treatment. The Esra minimum tillage treatment consisted of removing 
the straw, raking the soil twice, broadcasting seed and fertilizer, raking 
the soil twice more, lFiddering the soil twice and then replacing the straw 

tc act as a mulch. 

Results and Discussion
 

Stands of both treatments looked good. It appears that using the asra 
minimum tillage technolugy will not economically enhance fieldpea yields.
 
Yield ond plant population differences between the planting methods were
 
not significant (TABLE 1).
 

Further work with this technology is probably not needed. This information, 
however, is useful for planning fieldpea/wheat intercropping trials with
 

the asra minimum tillago technology.
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TABLE 1: Chitosi Station Fieldpea Planting Method Trial 

Planting dates-relay: 3/12/86 Design: RCBD
 

-asra: 11/12/86 Replications: 3
 
Harvest date: 12/3/87 Variety: Laksam local
 

Plot size-planted: 4 x 4m Seed rate: 75 kg/ha
 

-harvested: 4m2 Fertilizer: 20/40/0
 

Planting Flowering Pl:nt Plaints 

method date ht. per m2 Yield
 

cm # kg/ha
 

Asra 9/2/87 123 104 1100
 

Relny 18/2/87 117 96 1000 

Mean 
 120 100 1050
 

LoSoD. (0.05) NS NS NS
 

C, Vo (%) 8 1.1 14 
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MJNGBEAN 

CHIR BATA MUNGBEAN INOCULANT TRIAL 

Introduction
 

Pulse cultivation in the char is subject to low yields and high risk.
 

Therefore, f.rmrrr scek to linimi'e input costs. Rhizobium inoculation 

may reduce or elimirnte the need for N fertilizar° This experiment was 
conducted to dutermine whether fertilizer, Rhio.biur.n symbiosis, or a com
bination of tha two, is best for the IN-nutritio:i of mung bean (Phaseolus 
aureus). 
 '-No cultivars were included, to br)aden the scope of conclusions.
 

Results and Discussion
 

Germination and early growth of mungbean in this trial were excellent, 
but final yields were poor. Possible rei:sons for low yields include
 

disease (powdery iidcw, anthracnose) and low temperatures prior to flower

ing. Daily iiuirnum temperatures as low as 130 persisted until February 10 
(36 days after seeding). However, this is not unusual a compared to
 

other years. Lower temperatures can c.ause bud abortion in some leguns, 
leading to abnormal plants. Such symptoms were observed this year on 

both research plots and farmers' fields.
 

In general, inoculation did not increase nodule number or yield (TABLE ).
 
Nodulation was good, suggesting that Rhizobium populations in the soil
 

from previous years were sufficient. Although seedlings of the cultivar,
 
'7715' were slightly taller at 15 DAS, the Char Batai local yielded 24% 

more.
 

A complete set of seven orthogonal contrasts were performed. Aside from
 

the significant main effects shown by the LSD test, only one significant
 

(p 0.10) interaction was observed. Inoculated plants in the 0 N fertili

zer treatment were 16% shorter at 15 D,,S 
than those not inoculated, whereas
 

in the 20 N treatment they were 10% taller. This s cjgests that inoculated 

plants without 14fertilizer were partitioning more energy towards nodule 
formation. However, it seems little benefit was obtained in terms of later
 

growth and yield.
 

The nitrogen applied did not increase mungbean yield. Possibly the soil
 

of this field has built up fertility over time, as it has been used for
 

research for several years.
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On-farm use of inoculant cannot be recommended from this trial, but on
farm testing of inoculant would be useful to determine whether it is

required on lands previously riot sown to mungbeanso 
 Fuirther investigation
of diseascs and cold tolerance is also required to make extunsion of pro
fitable mung],,an cultivation possible. 

TABLE 1: Char Bata M,.nqbcan Inoculant Trial
 

Planting date: 
 5/1/87 Decign. lnlit plot RCBD 
Harvest date: 8/4/97 (93 DAS) Replications: 
 4
 
Plot size: 1.8m x 3,4m 
 Fertilizer: Variable + 20 kg S/ha
Row spacing: 30 cm 


(gypsum)
 
Seed rate: 25 kg/ha 
 Previous crop: armin
 

Main treatments  ,: 0-40-0 fertilizer incorporated with tillage 
B: 20-40-0 fertilizer incorporated with tillage 

Sub-lot treatments - 1) Char 3ata local cultivar with inoculant 
2) Char Bata local cultivar without inoculant 
3) CV. 7715 with inocuj ant 
4) CVo 7715'withuut insculant 

Treatment Days to Plant he) qh Nodulcs/plantflower Yield15 DAS DAS35 29 DAS (10% M. C.) 

.. cm ---- 4 kg/haA: 0-.10-0 57 5.3 13.6 b 10.0 473 
B: 23-40-0 58 
 5.5 14,3 a 9.1 
 485
 
L, S. D. (0.05) IS NS 0.2 
 lS NS
 
1) C. B. + 
 58 a 4.4 b 13.5 9.8 519 a 
2) C. B, - 58 a 4.4 b 13.8 808 
 541 a 
3) 7715 
+ 57 b 6.3 a 1:o4 10.6 423 b
4) 7715  57 b 6.6 a 14.0 9.0 432 b 

Mean: 57.5 
 5.4 13.9 
 9,5 
 479
 
L, S. D. (0.05) 0.9 
 1.1 NS 
 NS 
 59
 
Co V.(%) 1.6 18.5 10.3 
 38.8 
 11.7
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SOYBEAN 

SOYBE/ N VARIETY TRIALS 

Introduction 

Soybean (GlyCine max) variety testing is being conducted to find varieties 
adapted to both production seasons: the kharif season in 
-huadarga and the
 
rabi season in Noakhli. The objective is to find a variety either superior 
to the currently extended Pb-1, or equal, in the event of disease resistnnce 
breakdown in Pb-1. The primary selection parameter is the ability to pro
duce high quality seed. The second parameter is yield, followed by reason
ably short duration in the rabi season. Other agronomic characters are a
 
also monitored to determine acceptability.
 

Varieties for testing are obtained from international sources, primarily
 
from India. 
New varieties are first tested in the date-of-planting screen
ing trials in Chuadanga (kharif) and Raipur (rabi). 
 Those that appear
 
promising are subsequently tested in replicated variety trials.at various
 
planting dates. 
 Those with undesirable characteristics are eliminated
 

from further testing. 

CHUADANGA KHAIF SOYBEAN VARIETY DATE OF PLANTING SCREENING TRIAL 

Introduction 

Tlhe purpose of this screening was primarily to evaluate new varieties 
for quality of seed production. 
To ensure a range of adverse conditions, 

five planting dates were selected. In general, weathur conditions improve 
as the season progresses. 

The secondary objective of this screening was to get an indication of the
 
general agronomic characteristics of these varieties.
 

Results and Discussion
 

Detailed results for yield and seed germination are presented in TABLE 1. 
Yield generally declined with later planting but germination improved. 

http:trials.at
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The first two planting dates produced the most effective screening for
 
germination. 
However, .esults from one individual planting date should
 
be intbrpreted with caution, since poor germinarion may be a result of 
pcrticularly adverse weather during maturatio- of any one particular 

variety.
 

Results for duration, disease rating, plant height and seed weight were
 
averaged ovcr the five planting dates and are presented in TABLE 2. Days 
to flower and maturity, and plant height, d clined with later planting.
 

Results for six varieties included only for the last planting date are
 
presented in TABLE 3. 
These varieties were received late and their test
ing will continue.
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TABLE 1: Chuadanga Kharif Soybean Variety Date of Pianting Screening Trial
 

Plantin cIatcs: 19/6, 3/7, 16/7, 3/8, 26/8/86 Replications: I 
Plot size: 0,6m x 2.Om 
 Fertilizer: 20-60-20-15
 

Plant spacing -row: 60 cm 
 + inocula nt
 
plant:. 5 cm
 

VreyGermination M% Yi.ld(jt 2 a. 13%Variety 19/6 16/7 26/8 3/7 3/8317 3/8 19/6 16/7 26/8 

1. Pb-I 96 99 96 98 95 2.2 1.4 2.0 1.3 1.0
 
2. Bragg 
 87 89 87 85 96 1.9 0.7 1.3 1.1. 0.5
 
3. PM-78-6-5-13 .99 97 98 97 97 2.9 
 1.3 1 8 1.5 - 0.2 
4. PK-308 
 95 88 94 92 98 1.9 0.5 0.6 0.9 0.5
 
5. PK-327 98 99 97 99 100 2.5 
0.4 0.8 1.2 0.8
 
6. PR-141 97 88 96 99 96 2.5 0.4 0.8 1.2 0.3
 
7. PR-142 90 75 93 98 95 
 1.2 0.2 0,2 0.8 0.5
 
8. PR-154-11 
 94 94 97 96 - 2.4 0.6 0.9 1.1 1.1
 
9. PR-165-6 .94 89 95 93 98 
 1.4 0.6 0.8 1.0 0.6
 
10. PR-21(339) 96 94 98 1.3 1.2
93 94 2.0 0.9 0.8
 
11. P-R-16z-20 87 85 85 99 99 
 2.9 0.5 1.2 1.1 0.8
 
12. Davis 41 97 98 0.6 0.7
82 79 1.6 0.9 0.7
 
13. IPB-185-77 47 88 95 85 
 99 2.0 0.8 1.2 1.1 0.8
 
14. IPD-139-80 67 86 97 1.3 1.1
88 85 2.5 1.4 0.7
 
15, IPB-204-77 48 93 97 
 95 94 2.0 0.9 1.1 1.0 0.4
 
16. MTD-65 95 100 99 1.8 1.7
95 97 3.2 2.3 0.6
 
17. AGS-147 40 75 97 
 90 95 1.7 1.3 1.3 1.5 0.3
 
18. AGS-2 97 100 96 1.6 1.5
96 100 2.0 1.2 0.1
 
19. AGS-58 87 64 88 
 87 99 1.0 0.8 0.7 0.5 "0.2
 
20. AGS-144 
 54 75 87 86 - 1.1 0.9 0.8 0.4 
21. AtS-160 74 93 95 98 .
 0.8 1.1 1.3 0.6 
22. AGOS-129 51 95 95 1.1 0.9
81 91 1.4 1.1 0.2
 
23. AWS-16? 77 94 96 95 
 97 2.3 1.1 1.2 0.6 0.3
 
24. APS.-234 95 89 99 0.8 0.6
97 87 1.6 1.1 0.2
 
25. AQS-248 49 75 95 94  1.4 0.4 0.8 0.2 
26. AGS-272 95 94 98 2.3 007 C.4
90 89 1.1-0.8 

27. TGX-814-231D - 95 95 93 -  0,6 0.8 .7 
28, G..2120 95 98 98 1.4 0.5, 97 99 1.9 1.6' 4.4 
29. G-2120 M7(69-1) 98 51 96 96 88 0.9 0.5 0.9 0.6 J,2

30. G.r2120 1'i(69-4) 100 55 96 99 1.0 0.3 0.8 *0.1
99 0.5 

31. G-2120 M7(35-5) 96 97 99 0.2 0.6
72 98 1.0 0.7 0.1 
32. Pb-1 OT 98 99 99 92 92 2.6 0.7 
 1.6 1.3 0.7
 
33. BAU-4E5 7 87 
 95 98 99 0.7 0.5 0.5 0.7 0.6
 
34, BS-15 91 29 75 93 93 
 0.9 0.1 0.4 0.7 0.3
 
35, BS-54 87 96 98 100-- -99 2.7 1.0 1.0 0.6 0.4
 
36. Tainung No-15 85 35 95 97 96 0.9 0,3 0,9 ,Q.6 
 0.2
 
37. IEAC.8 95 93 96 97 98 .2.4. 0..5 1.6 1.9 0.6
 
38. JAC-I1 96 84 96 93 - 1.1 0.4 1.0 0.5 -

Mean: 84 94 97 1.0 1..87 95 1.7 1.2 0.5
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TABLE 1: Chuadanga Kharif Soybeani Variety Date of Planting Screening Trial
 

Planting dates: 19/6, 3/7, 16/7, 3/0, 26/8/86 Replications: I
 

Plot size: 0.6m x 2.0m Fertilizer: 20-60-20-15
 

Plant spacing - row: 60 cm + inoculant
 

plane: 5 cm 

Variety Germination (%) Yield (tha @ 13% M) aV-, 
19/6 3/-716/7 38 23,'8 19/6 3716/7 3/8 26/8 

39. IAC-12 93 90 75 2.2 0.8 1,1 - 
40, IAC-3 93 85 91 85 96 1.1 0.3 0.9 0.4 0.1
 
41. Co-I 95 95 98 97 97 1.0 0.8 0.7 0.7 0.1
 
42. TARI-92512 95 97 95 97 - 1.4 1.5 1.2 1.4 0.1 
43. TARI-92596 83 96 96 - - 1.1 0.8 1.0 -
44. Santa Rosa-R. 93 88 88 96 98 1.7 1.4 1.5 I.0 0.1 
45. Durga 95 93 99 95 90 2.4 0.9 1.9 1.1 0.1 
46. PR-13(114) - 98 97 - 1o7 - 0.7 0.1 0.1 

"47. Sao Luiz 93 95 93 95 97 3.7 1.7 1.6 0.7 0.1 
48. Macs-57 97 97 98 98 - 2.1 1.9 1.4 0.1 
49. Macs-58 83 93 97 97 93 1,9 1.4 1.2 1.4 0.6 
50. ICA-Caribe - - 99 
 99 - - - 3.5 3.9 1.9
 
51. Shih-Shih 95 30 96 97 - 1.2 0.4 0.7 0.9 
52. ICAL.-125 - 99 - - 2.5- 97 - 1.8 0.3
 
53. ICAL-,131 93 95 96 100 93 1.5 1.5 1.2 1.0 1.0 
54. ICAL-132 88 97 99 95 98 1.2 0.9 1.3 1.3 0.7 
55. AGS-167 4 60 93 - - 13 0.9 0.8 - 
56, TGX-539-5E 93 98 100 100 100 2.5 1.4 2.4 2.3 1.5
 
57. TARI-D/419 8 37 92 98 - 0.3 0.3 0.6 0.6 
58. TGX-573-208D 85 96 93 95 98 2.1 1.1 1,7 1.4 0.6 
59. IGX-573-209D 95 95 98 98 99 1.5 0.8 1,0 1.3 0.2 
60. IAC-6 - 94 97 98 98 - 0.7 122 1.1 0.2 
61. TGX-811-100 97 97 99 99 99 1.7 0,8 1.7 0.9 0,1 
62, TARI-92533 98 98 96 100 - 1.4 0.2 0.7 101 0.1 
63. 'IGX-824-4E 97 99 97 100 95 1.2 1.8 1.3 1,1 0,2 
64, TGX-849-294D 78 95 98 97 99 1.5 1,6 1,6 1.5 0.5 
65. T3X-855-68D 98 100 97 99 99 1.3 1.8 1.9 1.3 0,4 
66. TGX-855-78D 99 99 100 97 95 2.5 2.4 2.0 1.1 0.4 
67. TGX-888-49C 41 93 98 1.2 1.1
95 99 1.4 1.3 0.2
 
68. PS-I - 91 91 98 - - 0.8 1,7. 1,2 
69. Bossier 95 83 90 99 96 3.1 100 1.8 2,5 1.7
 
70. UFV-1 97 99 98
89 97 2.3 1.9 2.3 1.8 1.0
 
71. KHSb-2 83 87 98 1.0 1.1
95 94 1.0 1.0 0.8
 
72. D-75-9207 84 95 96 1.i 1.8
9i 99 1.8 1,8 0.6
 
73. ISW,/IRAT 26/72 99 95 98 1.3 1.9
98 95 1.5 2.1 0.7
 
74. Hartz 95 91 96 1.5 1.4
89 91 1.5 1.1 0.2
 
'75. TGX-814-26D - 93 99 97 - - 1.3 1.3 1.2 
76. Leflore 97 87 97 93 99 1.3 2.0 1.8 1.1 0.6
 
77. SJ-2 82 95 96 95 91 2.0 0.5 0.6 ,0.8 0.1 

'en,84.11 87 -94 ..--95 97 .1.7. 1.2 1.1 0.51,0. 

ince yields are measured from a sing-one-row tample, they should be
 
interpreted as a general indication of plant vigor rather than yield
 
potential
 

http:en,84.11
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TABLE 2: :!uadana Kharif -Soybean Variety Dat of Planting Screen ing Triale 

Planting dates: 19/6, 3/7, 16/7, 3/8, 26/8/86 Replications: 
I
 
Plot size: 0.6m x 2.Om 
 Fertilizer: 20-60-20-15
 
Plant spacing - row: Go cm 
 + inoculant
 

plant: 5 cm
 

aDays to Disease a/ 7 Planta 100seeda/Varietyflower maturity 4va/ p height weightflowr(mturiy Y(I B )' 

1, Pb-I 16 106 1,4 2.4 55 10.0
2. Bragg 35 112 1.6 1.0 35 13.1
 
3. PM-78-6-5-13 46 106 1,2 2,4 46 9.8
4. PK-308 39 112 1.6 1.0 30 10,2

5, PK-327 38 105 1.8 1.0 26 8,7
6. PR-141 
 54 116 1.4 1,6 40 11.4

7, PR-142 53 120 1.8 1.2 37 903 
8o PR-154-11 50 124 3.0 1.0 38 10.3
9. PR-165-6 46 122 2.2 1.0 42 11.2 
10, PR-21(339) 5 124 
 3.2 1.0 50 13.0
 
11, PR-164-20 45 2.0 51
119 1.0 11.5
 
12. Davis 
 36 102 1,6 1.0 32 12.0

13. IPB-135-77 36 102 1.2 1.0 32 11.5
14. IPB-139-80 38 108 1,0 1.0 32 13.5 
15. IPB-204-77 39 102 100 1.0 30 12,9

16. MTD-65 44 104 3.0 571.0 15.0
 
17. AGS-.147 38 102 2.4 1.2 51 13.3
 
18. AGS-2 54 106 1.2 2.0 67 5.4 
19, AGS-58 39 101 1.0 2.4 38b/ 
 11 2

20, AGS-144 38 98 1.0 2.5 39 10.9 
21. AGS-160 43 100 1.2 1.8 40 9.21/
22. AGS-129 39 105 
 2.3 1.0 47 13,4
 
23. AGS-162 40 1.2 13103 2.4 11.0
 
24. AGS-234 40 103 1.0 45
2.6 1168
 
25. AGS-248 3 7b/ 98b/ 1.0 2.4 28b/. 10.3b/
26, AGS-272 37 
 112 1.4 1.0 27 12,8

27. TGX-014-23 D 52 115 2.3 1.0 9.0b/48 

28. G-2120 54 107 1.C 1.8 62 5,5

29. G-2120 M7(69-1) 38 87 10o: 1.6 39 4,5

30. G-2120 M7(69-4) 38 87 1.0 1.6 40 4.5 
31, G-2120 M7(35-5) 38 87 1.0 1.6 35 4.7
32. Pb-I OT 
 46 106 1.5 2.6 55 10.0
 
33, BAU-4W 40 95 1.4 1.6 44 11.9
34, BS-15 39 89 1.4 2.2 26 8.4 
35, BS-54 48 101 3.2 51
2.2 7.9

36, Tainung No-15 37 88 2,5 1.3 11,233 
37, IAC-8 45 110 1.8 46
1.0 12.8
 
38, IAC-11 44b/ '107b/ 1.0 2,8 4 3 b/ 10.0b/ 
39, IAC-12 43b/ 108b/ 1,8 1.0 27b/ 9:8b/
 
40. IAC-13 40 104 1.5 1.0 24 9.3 b / 

Mean 44 108 1.9 1,4 44 10,4 
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TABLE 2: Chuadanga Kharif Soybea Variety Date of Llantinq Screening Trial 

1Planting dates: .19/6, 3/.7, 16/7,. 3/8, 26/-8/a6 Replications: 

Plot size: 0.6m x 2.0m 	 Fertilizer: 20-60-20-0.5 

Plant spacing - row: 80 cm 	 + inoculant 

plant: 5 cm
 

Days toa/ Disease a/d/ Planta! 100-Seed a / 

Variety flower maturity Y14V BP height wight 
... (cm), . .....	 _(q)-. 


41. Co-I 	 47 104 2.5' 2,3 49'.. 7.0 
42, TAYlI-92512 46 111 3.3 1.o 67 10.9 b/
 

43, TkRI-.92596 46b/ 104b/ 2.0 1.3 73 9.5b/
 
44. Santa Rosa-R' . 46 116 	 ioz 35 1001 
45. Durga 	 45 110 1.8 110 34 903 
46. PR-13(114) 	 52b/ 122b/ 2,3 1.0 49b/ 9 5b/
 

47. Sao Luiz 	 -1.4 108 L1, 1.0 30 1110 
48. Macs-57 	 48b/ IOGb/ 1 3 2:2 42b/ 9.8b/
 

49. Macs-58 	 6 112 3 1.0 133 1.3.1 
50. ICAP-Caribe 50b/ 136b/ 2.o0 10 73b/ 11.0b/
 
51, Shih-Shih 36b/ 8 8b/ 2.0 118 29b/ 1 1 0 b/
 

52, ICAL-125 50b/ 133b/ 3,0 1.0 63b/ 1 4b/
 
53, ICAL-131 	 <. 45 109 2.6 1.0 48 9.8 
54. ICAL-132 	 45 100 2.4 1.0 47 10.0 
55. AGS-167 40b/ 96b/ 1.3 2.6 36b/ 1303b/ 

,.56. TGX-539-5E 57 123 2.0 1.0 54 10.2 
57. TARI-D/419 	 34b/ 960/ 2,2 2.5 3 4 b/ 1 0 . 4 b/ 

58. TGX-573-208D 41 1138 2.0 11. 66 9o7 
.59, TGX-573-209D 47 110 3o4 1.0 e4 8.6 
60. ICA-6 	 50b/ 114b/ 3.0 100 39b/ 10,1b/
 

61. TGX-811-100 52 112 3.0 1o0 50 7,8
 
62, MRI-92533 50 112 2.8 1.8 49 b/ 963b/
 

63. TGX-02,1--4E 48 112 3,2 1.0 46 7,4
 
64, TGX-049-294D 46 107 2.0 i.0" 53 8,8
 
65, TGX-855-6PD .60 124 336 1.0 83 10.6
 
66. TGX-055-78D -60 125 3.,0 1.0 83 9.8 
67, 	 TGX-08-49C 47 106 2.2 1.2 44 9 .1
 

b /
 .68. PS-i 	 4 8b/ 116b/ 3.0 110 71b/ '.6,1 
69. Bossier . .46 119 1,6 1.0 42 13,7
 
.70. UFV-1 46 123 2,8 1.0 44 12.0
 
71., KHSb-2 45 112 1.4 1.0 41 10.3
 
72, D-75-9207 49 125 2.6 1.0 55 11.4
 

.73, ISRA/IRAT 26/72 53 125 2.2 ".0 57 13.3
 

..74o Hartz 52 129 I. 1.0 3./ 10o/
 
75, TX-814-26D 51b/ 115b/ 2.3 1.0 52 10,3
 

76. Leflore 37 106 14 C 1.4 38 12.1
 
77, SJ-2 51 109 1.2 2,0 40 10,2
 

Mean: 	 44 103 1.9 1.4 44 1004 

a/ mean over five pla-LLng dates 
.b/.indicates means adjusted for one GE-two missing planting dates 
c/ rating scale of 1-5 where I = no symptoms and 5 " severe symptoms 
e./YMV = yellow mosaic virus; BP = bact&...Lal pustule 
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TABLE 3: Chuadana Kharif Soybean Variety Date of Planting Screeninq Trial 

(Varieties included for 26/8 planting date only)
 

Plot size: 0.Gm x 2.0m 
 Replications: 1
 
Plant spacing - row: 60 cm 
 Fertilizer: 20-60-20-15 

planti 5 cm + inoculant 

Variety 
 Da to Disease PlantflCrerVaret naturity YMBV-C 100-seed Germi- Yieldheight weight nation 

cm g % t/ha
Ankur 39 107  - 19 10.7 - 0,3 
Gaurav 39 97 1 1 28 12.7 98 1.0 
JS-2 31 87 
 2 1 16 
 - - 0.1 
PK 262 38 100  - 24 11.5 94 0,6 
PK 416 34 
 93 1 1 
 26 12.0 100 0.7
 
Shilajeet 34 
 87 2 1 
 15 9.8 - 0.1
 

Mean: 4' 108 
 2 1 25 11.2 97 0,5 

a/ rating scale of 1-5 where 1= no symptoms and 5= sevcre symptoms 
b/ mean of -ll varieties for 26/8 planting date 
c/ YMV= yellow mosaic virus; BP= bacterial pustule
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CHUADANA , HARF "SO'YBEAN VA iETY TRIAL 

Introduction
 

The purpose of this trial is to test promising varieties from screening 

trials more precisely for perfornmance in carly and late planted kharif 

.conditions. Thtn.most important.critcria for this season is.seed quality, 

followed by yield, resistance to..llow mosaic virus. (YMV) and other 

desirable agronoi€ic .traits.. 

Results and Discussion
 

In the early-planted treatment, field weathering during seed maturation
 

was more severe (TAIBLE I). This resulted in lower seed germination and
 

a more effective screening for varieties capable of producing high quality
 

seed.
 

Among the fivQ .vycrieties in the highest germination class, PK-308, MTD-65, 

Pb-I and Pb-1 OT yielded well in the early planting. However, in the 

later planting, MTD-65 and G-2120 yielded more than Pb-I and Pb-1 T. 

In terms of diseases, MTD-65 appeared to be the most susceptible to YMV,
 

and Pb-I and Pb-1 CT the most susceptible to bacterial pustule&
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TABLE 4: Chuadanga Kharif.Soybea,, Variety Trial
 

A:
 

Planting date: 19/06/86 
 Design: RCBD
 
Plot size - planted: 2.25m x 2.75m 
 Replications: 4
 

harvested: 
 1,35m x 2 .75m FerLilizcr: 20-60-20-15
 
Plant spacing - row: 45 cm 
 plus inoculant
 

plant: 5 cm
 

Day Disease Lod- PlcntVary to Plant 100 Germi- YieldC/ 
Variety flower maturity BP YMV heigbt ging stand seed wt. inati.on
 

Tb/rb 
 cm b/ 41m2 g % t/ha 
Bragg 39 129 1.0 1.0 49 1.0 45 14.0 75 b 2.42 a
PK-308 14 
 131 
 1.0 I.8 42 1.0 45 10.4 93 a 1,86 b
MTD-65 51 
 120 1,0 3.0 95 3.0 45 16.4 96 a 1,81 b
Pb-i OT 53 
 122 3.0 2.0 

Pb-I 

103 3,0 45 9.8 99 a 1,76 bc
53 122 
 3.0 1,8 84 3,5 46 
 9,9 98 a 1.62 bc
AGS-162- 45 .10 1.0 1.0 58 
 2,0 43 10.0 68 b 1.50 c
G-2120 59 115 1.0 1.0 
 84 2,3 45 5.3 97 a 1.35 cd
BAU-4EW 40 107 
 1.0 1,3 75 2.0 42 13.8 4 c 1.10 do
AGS-129 39 109 1,0 2.0 
 64 2,0 45 13,6 8 c 1,06 e
AGS-160 
 46 107 
 1.0 2,0 70 2.5 43 
 9.1 69 b 0.93 e
 
Mean: 47 1.4 1.8 2,2117 72 45 11,2 71 1,54
 
LSD (.05) 1,0 10 9 0.7 1's
C 1.52 0.66 8.4 0,27
9.5 23.0 2.9 4.04 8.16 11,8 

B:
 

Planting date: 27/08/86 
 Plot size - planted: 2.4m x 3.75m
 
Plant spacing: 30cm x 5 cm 
 harvested: 1.8m 
' 2.75m 

Variety .... ays -to Diseasea/ Plant Lod-. Plant 100 Germi- YieldC/
flower maturity BP height ging stand seed wt.Y14V 
 nation
 

#b/ #b/ cm #b/ # /m2 %g t/ha
Bragg 35 
 98 1.0 2.0 32 1.0 35 15,4 97 1,23 bc
PK-308 35 
 97 1.0 1.8 
 26 1.0 54 11.6 99 1,28 bc
MTD-65 40 
 90 1.0 2.0 -9 1.5 63 16.2 96 1.83 a
Pb-I OT 
 40 90 1.0 2.0 418 1,8 61 11.0 97 1,33 bc
Pb-I '0 
 92 1.0 2.0 
 35 1.0 44 11.5 97 1,24 bc
AG!I62 40 96 1.0 1.5 33 100 39 15,7 97 1,24 bc
G-2±20 48 97 
 1.0 1.0 48 1,5 
 64 6,9 99 1.57 ab
BAU-4EW 40 
 92 
 1.0 2,0 39 1.0 56 15.2 96 1,20 c
AGS-129 41 95 1,0 2,0 38 1.0 57 15.3 95 1.74 a
AGS-160 40 
 90 1.0 2.0 
 47 2,0 64 10.1 96 1.33 bc
 
Mean: 4 91 1.0 1.8 40 1.3 54 12,9 97 1.40LSD (.05): 1,2 
 6.2 0.4 12 101 NS 0,35
CoV,(%) 01.86 10.8 23.7 14,9 5.,94 2.64 17,2 

a/ BP= bacterial pustule; YMV= yellow mosaic virus
 
b/ rating scale of 1-5 where I= no symptoms and 5= severe symptoms
 

c/ yields corrected to 13% MC
 

http:inati.on
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CHUADANG.. KI-L'JIF SOYBEAN DATE OF PLANTING X VARIETY TRIAL 

Introduction 

Errly plnting in kharif season is desirable, since stand establishment 

is facilitated by the onset of monsoon rains, and yields are generally
 

higher. Certain varieties, however, are susceptible to the increased
 

field weathering at seed maturation. This tril .,as .conducted to determine 

the yield and seed production potential of six of the most promising soy

bean %wrietieson four different dates of planting. The experiment was 

arranged as a split-plot with planting dates as main plots and varieties 

as subplots.
 

Results and Discussion 

Heavy rains after planting reduced stands and plant height on the June 5
 

and July 6 planting dates (TABLE 5). However, the June 5 planting
 

apparently recovered through extensive branching, resulting in higher
 

number of pods per plant. Yield declined significantly for plantings
 

later than June 5o
 

For all variables measured, except for days to flower and maturity there 

was no significant interaction between varieties and dates of planting. 

Across all planting dates, the varieties Pb-I, Pb-i OoTo and MTD-65 were 

significantly higher-yielding. Their seed quality was also excellcnt. 

G-2120, despite its lower yield, is still of interest due to high seed 

quality and rabi season performance. PK-7394 is no longer being considered, 

due to poor seed quality in this and other trials. 

In general, days to flower and maturity are less with later plantings
 

(TABLE 6)4 The two shortest-duration varieties, G-2120 and MTD-65, show the 

greatest difference from the other varieties at earlier planting dates. 

This may indicate less photoperiod sensitivity. However, both these varie'

ties are longer in duration than Pb-i, when grown in the rabi seasono 
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TABLE 5: Chuadan a Kharif Soybean Date of Planting x Variety Trial
 

Plot size - planted: 2.25m x 3.Om Design: split - plot RCBD
 

harvested: 1.35m x 2.Om 
 Replications: 3
 
Plant spacing - row:- 45 cm Fertilizer: 0-60-20-15 

plant: 5 cm 

Planting Plant Plant Lodq- w,lb/ Pods/ 100-seed Germi
date stand height inga/ 
 plant weight nation Yield 

2/m cm g / t/ha 

May 25 39 a 73 a 
3.3 1.1 37 b 10.5 ab 92 2.81 a 
June 5 24 b 58 b 2.8 1.3 79 a 10.3 b 94 2.81 a 
June 23 40 75 a 1.3a 3.0 
 25 b 10.8 a 93 1.98 b 
July 6 3,! a 56 b 2.5 2.1 27 b 10.8 a 95 1.50 b
 

Mean: 31 65 2.9 1.5 42 10.6 94.0 2.28
 
LSD (0.05):10 9.2 
 31 0.47 NS 0.50
 
CAVo (%): 37.2 17.3 
 89.5 5.39 
 4.10 26.7 

Variety Plant Plant Led- yb/ Pods/ 
 100-seed Germi- Yield
.standheight- ing plant weight nation

./m cm 
 # g t/ha

Pb-i 0oTo 36 ab 85 a 2.3 1.3 48 ab 
 9,8 d 97 a 2.98 a
 
Pb-I 37 ab 69 c 2.8 
 1.2 50 9.3d a aa 95 2.73 
MTD-65 33 bc 
 82 ab 2.5 2.5 4 ab 
15c.; a 96 a 2.58 a 
PK-308 32 38 d 1.3bc 1.0 
 29 b 10.7 c 90 b 1.88 b 
G-2120 39 a 77-b 2.0 1.3 51-a.. 5,3-e 97 a 1.87 b
 
PK-7394 28cc 
 43 d 1t0 1.3 29 b 12.6 b 86 b 1.62 b
 

LSD (0.05):5.3 6.o' 21 0.75 3.4 0.54 
C.V. (%): 18.3 12.2 60,3 8.46 4,39 28,5 

a/ rated on a scale of 1-5; 1= no lodging; 5= complete lodging
 
b/ YMV= yellow mosaic virus; rating scale of I to 5 where 1= no symptoms
 

and 5= severe symptoms
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TABLE 6: Chuadan c Kharif So)bean Date of Planting x Variety Trial 

Days to Flowr: 

Varie y May 25 June 5 June 23 Jy 6 Mean 

Pb- 0. T. 73 a Aa/ 64 b B 51 c B 49 c B 59 B 

Pb-i 71 a A 6- b B 51 c B 49 c 3. 59 B 
MTD-65 66 a B 62 b 3 50 c B 8 c B 57 C 
PK-308 -57 a. C..... -54- b.D 1 c C ,0d C 49 F 
G-2120 70 a A 67 b A 57 c A 56 c A 63 A 

PK-7394 58 a C 57 a C 49 b B 47 b B 53 D 

Mean 66 a 61 b 50 c 8d 56 
LSD (.05): planting date means: 1.6 pl--anting dates for one variety: 2.9 

variety mean3: I.4 varieties within plantin'g dates: 2.7 
C.V. (planting dates), 3.38% Co V. (varieties): 2.8%
 

Days to bturity:
 

Varietyn 25 June 5 June 23 _July 6 Mean 
Pb-10. T. 1A7 a Ca/  139 b C 122 c C 113 d C 
 130 C 
Pb-i 147 a C 136 b CD 122 c C 113 d C 130 C 
MTD-65 I4 a D 133 b DE 120 c CD 1I d C 126 D 

PK-300 155 a B 143 b B 130 c B 120 d B 137 B 
G-2120 137 a E 131 b E 118 c D 112 d C 125 D 

PK-7394 162 a A 152 b A 138 c A 126 d A 1,15 A 

Mean 1,8 a 139 b 125 c 116 d 132 

LSD (.05): planting date means: 2.1 
 planting dates for one vaziety: 4.1
 

variety means: 2.0 varieties within planting dates: 3.9
 

C. V. (planting dates): 1.95% C.V. (varieties): 1.78% 

a/ lower case letters indicate significant differences across colums;
 

upper case letters indicate significant differences across rows
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CHUADANGA IK\RIF SEASON FARII
ElS SOYBEN WRIETY TRIAL 

Introduction 

This trial was conducted to determine the performance of three promising 
varieties from the soybean station testing program in farmers' fields in
 
comparison to Pb-. Tii,<se three varieties were planted on the same date 
as the Pb-I.Parmors' 

Results and Discussion 

Yield dIffurnccs were not significant at the 5% luvel, but MTD-65 and 
Pb-i tended to yield the most (Tid3LE 7). These two varieties were also 
shortest in duration. Seed quality at harvest was significantly lower
 
for the variety Pk-308. 

TABLE 7: 
 Chuadanga Kharif Season Farmers Soybean VarietyTrial 

Planting date: 17/6-11/8/86 Design: RCBD, 1 farm = 1 block 
Harvest date: 16/10-21/11/86 Replications: 10 
Plot size - planted: 100m2 Fertilizer: farmers' management


2
harvested: 3 x Im 

Variety Days to 
flower maturity 

Plant 
stand 

Yield Seed 
germination 

plants/m2 t/ha % 
MTD-65 47 c 113 b 121 ab 1.84 94.5 a 
Pb-I 50 b 113 b 135 ab 1.78 95.3 a 
G-2120 61 a 116 ab 152 a 1.58 96,1 a 
PK-308 41 d 117 a 110 b 1.52 81.6 b 

Mean: 50 115 129 1.68 91.9 
LSD (0,05): 1.3 3.1 32 NS 6.2 
C. V. (%): 2.62 2.57 23,9 27,3 6.53 
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CHUADANGA R31 SOYBEAN VARIETY DATE OF PLANTING- SCREENING TRIAL -

Introduction
 

The purpose of this trial was to screen fifty-six of the most suitable 
varieties in the besting program, for tolerance to cold weather during 
flowering. For this purpose two planting dates were used; Noverber 17 
for severe cold stress and Dece.rmber 18 for comparison without cold stress. 
Varieties in the s-cond planting were also uvaluated for seed quality 

(germination), as field weathering was more severe during mntur.tion of 
the second planting. 

Results ,..nd Discu'sion
 

The currently extended variety, Pb-1, and past extended varieties Bragg
 
and Davis all had visible cold damage symptoms, and yielded less in the 
first planting than -in the second (TABLE 8). Among the varieties with 
a low cold damage rating, many were long in duration. These may avoid 
cold stress through delayed flowering, rather than posscss actual cold 
tolerance. Varieties which showed a good combination of short duration, 
minimal cold damage and good yield in the first planting included G2120
 

M7(69-1), IAC-12 and UFV-1.
 

Seed germination low forwas few of the varieties ina the second planting. 
In some cases low seed quality may be due to the co-incidence of maturity 
with rainv weather. The varieties maturing 126, 139 and 1,3 DAS matured 
under rainy circumstances° 



TABLE 8: Cuadan 
 Rabi Sybean Variety-Date of Plantin Screenin- Trial
 

Planting dates: 17/11, 18/12/86 
 Replications: I
 
Plot size: 0.-m x 5.Om 
 Fertilizer: 20-60-20-15 
Plant Spacing - row: -0 cm Irrigation: 11/12, 3/1p 8/2, 22/2, 

plant: 5 cm 11/3, 26/3, 3/..
 

a! ~C
DYidd/ 
Variety -Days to Plant /Cold 
 Germi _ ____ield_flower maturity height damage nation (%) t/ha @ 13% MC 

17/11 18/12 17/11 18/12 (cm) 17/11 18/12 17/11 16/12 

I Pb-i 42 61 110 108 36 4 98 0.4 1.5 
2 Bragg 41 57 98 110 28 3 97 0.4 0.6 
3 Davis 44 60 109 118 30 3 97 0.5 1.1 
4 PK-327 41 57 92 106 21 3 99 0.5 0.9 
5 PR-142 55 73 128 143 43 1 85 1.6 1.2 
6 PR-164-20 51 71 108 126 36 2 90 0.9 0.6 
7 MTP-13 52 69 108 .110 32 4 95 0.5 0.8 
8 MTD-65 48 70 102 115 41 2 99 0,9 0.6 
9 AGS-58 51 72 120 126 36 2 73 0.7 0.5 
10 AGS-160 52 74 121 126 44 1 97 0°9 0.8 
11 AGS-162 52 74 125 1.33 42 2 94 1.2 0,3 
12 AGS-234 51 74 121 126 53 1 81 1.0 1.2 
13 AGS-272 38 57 92 105 2, 1 99 0.7 0,8 
14 G2120 M7(69-1) 55 71 117 110 51 1 99 2.0 0.6 
15 Pb-i 0oTo 42 61 110 103 39 4 100 0.4 1.0 
16 BS-15 51 72 108 119 31 2 97 0.7 0,3 
17 Tainung No.15A 117 65 113 105 43 2 95 0.7 0.3 
18 Tainung No.15B - 65 - 114 10/ - 100 - 0,3 
19 IAC-8 A 52 74 121 147 71 1 90 0.5 1.1 
20 IAC-8 B 52 - 140 - 86e/ I - 0.6 -
21 IAC-I1 51 71 120 126 52 2 97 0.1 1.6 
22 IAC-12 52 71 111 126 40 1 85 1.1 0.8 
23 Co-I 55 74 120 133 64 1 - 0.2 0.9 
24 Santa Rosa R. 44. 67 108 121 29 3 98 Il 0.7 
25 Durga 50 73 121, 126 13 2 99 1..0 1.4 
26 Sao Luiz 4.6 71 108 121 26 3 99 0.8 1.1 
27 Macs-57 44 65 108 106 34 4 99 0,4 .1.1 
28 Shih-Shih 46 67 110 105 41 2 99 0,6 0.8 
29 jIAc"' 64 74 128 150 56 1 93 1.8 1.4 
30 BAU-4EW 51 71 117 121 50 2 99 1.2 0 6 

Mean: 51 70 116 123 45 1.9 93 0.9 0.9 
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TABLE 8: Chuadanqa Rabi Soybean Variety Date of Planting Screeninq Trial 
Planting dates:.. 17/1.1, .13/12/86 Replications: 1 
Plot size: 0.Im x 5.Om Fertilizer: 20-60-20-15 
Plant spacing - row: -10 cm Irrigation: 11/12, 3/1, 8/2, 22/2t 

plant: 5 cm 11/3, 26/3, 3/4 

Variety 
Days 

flower 
to 
maturity 

Plant Cold 
height damage 

GermiC/ 
nation(%) 

Yield 
a 13 

17/11 18/12 17/11 18/12 cm (17/11) (18/12) 17/11 18/12 
31 D-75-9207 47 65 102 119 32 2 97 0,6 0.5 
32 PK-308 38 57 92 121 33 2 99 0.6 1.7 
33 TGX-573-208D 46 71 120 126 64 1 96 0,5 1.6 
3 ; TARI-92533, 59 71 110 121 69 2 98. 0O7. 1,3 
35 TGX-82 - E 54 72 110 121 46 2 96 0,4 0,5 
36 TGX-80929D 5......9 74 .133'.",,12'6, ." 60 1 97 1.6 1.0 
37 TGX-888-,9C 69 86 137 126 65 1 97 2o.4 1.2 
38 KH.ib 2 51 80 125 135 53 1 96 1.6 1.1 
39 Leflore 52 73 121 126 56 2 94 1,5 0.8 
40 SJ-2 43 67 121 126 51 2 96 1.1 0.9 
,A PR-141 55 73 125 133 52 1 97 1.9 0.9 
42 ICAL-131 54 80 133 126 51 1 100 1.5 0.7 
43 ICAL132 59 77 131 133 61 1 95 1.2 1.0 
44 ICA-Caribe - 63 - 110 2 7e/ - 99 - .L1 
45 TGX-539-5E 59 74 121 133 49 1 98 0.8 0.8 
.6 ICIAL-125 - 71 - 121 5 3 e/ - 99 - 1.5 
47 PS-1 71 77 147 152 81 1 28 1.1 1.0 
48 PR-13(114) 65 82 133 139 65 1 89 0.9 0,5 
49 ISRA/IRAjT 26/72 59 80 131 139 63 1 91 1.9 0.9 
50 UFV-1 51 .71 110 126 38 1 57 1.0 11 
51 TGX-814-26D 71 96 133 154 77 1 92 1.0 1.2 
52 TGX-614.-23D 71 - 140 - 69 1 - 1.1 -
53 Ankur - 71 - 139 5 2e/ - 89 - 0.9 
54 Gaurav - 59 - 111 4 3 e/ - 99 - 2.1 
55 PK-416 - 59 - 111 3 7e/ - 99 - 1,2 
56 PK-262 - 63 - 111 3 7e/ - 99 - 1.5 

Mean:. 51 70 116 123 45 1.9 93 0.9 0.9 

a/ mean of two planting dates 
.b/ visual rating of bud blight symptoms (1= no damage; 5= severe)' irst plant

ing date only
c/ germination results for second planting date only 
 " d/ samples are from single-row plots and should be interpreted as relative plant

-vigor rather than yield-potential.
e/ means corrected for oe missing planting date 
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RAIPUR RABI SOYBEAN VARIETY DATE OF PLANTING SCREENING TR7%L 

Introduction 

The purpose of tis trial was to evaluate fifty-three varieties for their 

adaptation to the Noakhali rabi season climate under conventional cultiva

tion. The two planting dates used were at the ,Yeginning and end of the 

recommended planting season. 

Results and Discussion
 

Results are shown in TABLE 9. In the first planting date, varieties 

with longer duration tended to have higher yields (r = 0.49, p(0o.001). 

In the second planting date, however, there was no significant correlation 

between dzys to mature and yield° Short-duration varieties are normally 

preferred, partly because it is thought that field weathering is less 

severe when maturity occurs early, and higher seed quality is obtained.
 

However, in this trial thure was no significant correlation between days
 

to mature and seed quality (germination), on either planting date.
 

Twenty-three varieties had higher average yield than Pb-i, but all were 

of substantially longer duration except for MTD-65, 02120 M7(69-i) and 

1acs-57. These three varieties appear to have potential to replace Pb-1 

in its present cropping system, although their performance is not greatly 

superior.
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TABLE 9,_ Raipur Rabi Soybean Variety Date of Planting Screeninq Trial 

Planting dates: 17/12/83, 26/1/87 Re-plications: 1 

Plot size - planted: 0.4m x 5.Om Fertilizer: 20-60-20 

- harvested: O.4m x 5,Om Irrigation: none 

Plant spacing - row: 25 cm 

plant: 5 cm 

Variety flowerDas turity Planta/Germination(%) Yield(t/ha) 
17/12 26/1 17/12 26/1 height 17/12 2671 17/12 26/1 

cm 
I Pb-I 6E 6 119 133 54 q- 97 1.6 1.7 

2 Bragg 52 45 Wi1- 103 34 96 96 0.9 1.4 

3 Davis 74 55 1i33 106 37 89 94 1.1 018 

4 PK-327 54 45 120 98 24 95 95 1.2 1.0 

5 PR-142 92 66 151 134 80 94 - 1.7 

6 PR-164-20 73 56 141 117 67 97 85 2.5 1,5 
7 MTD-65 70 57 123 104 62 94 100 1,7 2,2 

8 AGS-160 86 62 139 109 69 99 91 24 I.1 

9 AGS-162 81 62 140 111 61 96 87 1.7 1.3 

10 AGS-234 81 57 137 111 76 91 95 2,8 1.3 

11 AGS.-272 53 44 123 103 35 96 85 0.7 1.2 

12 G2120 M7(69-1) 75 55 120 99 76 100 95 1.7 1.7 

13 Pb-I OT 65 55 121 101 62 97!' 94 1.5 1.6 

14 BS-15 74 55 126 99 48 91 97 1.6 1.4 

15 Tainwug No, 15 63 55 123 104 51 94 95 1:9 1.1 

16 IAC-8 A 88 61 149 "'17 43 92 63 1.3 0,8 

17 IAC-8 B - 66 - 2 6 -

18 IAC-I1 80 58 138 118 82 98 89 2.5 110 

19 IAC-12 92 63 143 118 67 97 82 2.6 1.6 

20 Co-I 93 iy'lo 12 9-i 91 92 2.0 1,0 

21 Santa Rosa R. 62 55 .1.40 109 18 96 89 2,3 1,8 

22 Durga 76 53 140 110 69 97 94 2.8 2.1 

23 Sao Luiz 62 54 136 109 33 90 91 1.7 2.1 

24 Macs-57 67 56 125 103 53 89 93 1.8 

25 Shih-Shih 68 52 123 100 47 91 93 1,7 1.5 

26 IAC-6 102 71 1'.! 125 92 83 - 2.0 -

27 BAU-4Ew 75 57 133 107 76 89 85 1.9 2,3 

Mean: 77 56 135 109 63 94 91 1.9 1.4 
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TABLE 9: Raipur Rabi Soybean Variety Date of Planting Screening Trial 

Planting dates: 17/12/86, 26/1/87 Replications: I 

Plot size - planted: 1.Om x 5.0m Fertilizer: 20-60-20 

harvested: 0.5m x 5.Om Irrigation. none 

Plant spacing - row: 40 cm 

plant: 5 	cm 
Days. to a 

Variety flower 
17/12 26/1 

matprit_ 
17/12 26/1 

Plant 
height 

Gcrmination (%) 
17712 26/1 

Yield b/ 

17/1 T6-1 

cm t/ha 
28 D-75-9207 63 65 136 117 55 91 95 2.3 1,5 
29 PK-308 60 51 130 110 43 87 93 1.8 1.2 
30 TGX-573-208D 77 58 139 114 1.10 91 89 2.4 1,2 
31 TARI-92533 81 63 129 110 83 95 95 2.3 1.1 
32 TSX-824-4E 74 58 130 111 62 96 97 1.4 1.1 
33 TGX-849-2941D 92 63 141 112 83 98 80 2.4 1.2 
34 TGX-888-49C 96 64 140 111 60 95 89 2,9 1,8 

35 KHSb-2 94 63 144 121 75 91 - 1.6 -
36 Leflore 93 64 147 117 80 S7 87 2,3 1.3 

37 SJ-2 A 53 45 128 118 100 95 92 1.6 0,6 
38 SJ-2,B 92 - 145 - 34 95 - 0,4 -
39 PR-141 93 67 150 132 74 89 - 2.2 -
40 ICAL-131 94 64 141 113 89 96 87 2.7 1.5 

41 ICAL-132 93 63 141 113 75 96 95 2,6 1.2 
42 TGX-539-5E 91 71 151 138 74 99 - 1.7 -
43 PS-I 94 72 151 124 89 89 - 2.5 -

44 PR-13 (114) 95 66 150 125 79 86 - 2,2 -
45 ISRA/IRAT 26/72 91 63 151 128 78 92 - 2,2 -
46 UFV-1 73 64 146 118 50 97 91 2.3 1,5 

47 TGX-814-26D 97 72 150 128 89 99 - 2.5 -
48 TGX-81-1-23D 97 68 150 136 78 98 - 1.2 -
49 Gaurav 60 52 127 110 53 98 90 2,0 1,8 
50 PK-416 57 52 124 109 48 93 95 1.2 1.7 
51 PK-262 68 53 1?0 107 49 94 92 2,5 2.3 

52 Shilajeet 52 44 106 98 13 96 65 0.7 0,4 
53 JS-2 53 46 111 9 10 99 89 0.,6 0,5 

Mean: 77 56 135 109 63 94 91 1.9 1,4 

a/ mean of two planting dates 
b/ samples are from single row plots and should be interpreted as relative
 

plant vigor rather than yield potential 
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CHUADANGA RABI SOYBEA N VARIETY TRIAL 

Introduction 

This trial was conductud to compare thc performance of twelve genotypes 

under irrigated rabi seaon conditions. Rabi season cultivation is highly
 

dependent on irrigation, since soil moisture is extremely low. 

F -sults and Discussion 

Although irrigation was given six times, moi: ture stress occurred due to 
non-availability of water at critical time~s. The stress was likely most 

severe between 37 and 61 days after secding, near the flowering stage. 
Early flowering varieties tended to yield better (TABLE 10). The correla
tion coefficient (r) between yield and days to flower was -0.472, signifi
cant at the 10 percent level. There was no significant relationship between 

yield and days to maturity. 

PK-327, being a varietyv of short duration ard stature, performed very well 

under te moisture stress. Santa Rosa R., BAU-4EW, and AGS-23z4 produced 
poorly-germinating seed. Pb-1 perfc _-red reasonably well; the off

type yielded slightly but not significantly more. Macs - 57 performed
 

comparably. G2120 M7(69-1) and MTD-65, varieties performing well in other 
tests, yielded poorly here, likely due to their late flowering accompanied
 

Dy moisture stress.
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TABLE 10: Chuadan a Rabi Soybean Variety Trial 

Planting date: 23/12/86 Design: RCBD 

Plot size - planted: 2o5r.x 3.75m. Replicatiis: 4
 

harvcsted: 2.Om x 2.75m Fertilizer: 20-60-20-15
 

Plant spacing - row: 25 cm Irrigation: 6 times; 27, 37, 61
 

plant: 5 cm 78, 93 and 101 DAS
 

Weeding: Once; 34l DAS
 

Variety Davs to Plant Plant Pods/ 100-seed Germi- Yi(lda/
flower rkaturity height stand plant weight nation 

/m 2cm # g% t/ha 
PK-327 56 103 30 f 81 9.2 cde 10.2 de 99 a 1.54 a 

Bragg 56 107 45 de 81 9.0 de 1.1.9 b 97 ab 1.40 ab 

Santa Rosa R. 67 120 60 C 81 11o2 bcd 11.3 d 50 cd 1.39 ab
 

Pb-i O0 T.b/ 62 105 60 c E1 12.7 ab 9.9 e 99 a 1.38 ab 

Macs 57 62 105 51 d 81 15,o0 a 9.5 a 99 a I.32 I 

Sao Luiz 66 120 12 e 7 12.5 ab 12.9 c 82 b 1.31 ab 

B:'U-4EW 67 120 81 a 6, 10,2 bcd 16.5 a 64 c 1.28 b 

Pb-I 62 104 51 d 81 12.0 bc 9.0 e 99 a 1.24 b 
AGS-234 72 120 82 a 81 11.3 bcd 13.7 bc 46 d 1.20 b
 

AGS-160 77 120 
 72 b 81 10.4 bcd 10.0 e 82 b 1.17 b
 

G2120 M7(69-1) 69 1I 67 bc 81 9.9 bcd 8.3 f 99 a 
 0.86 c 

MTD-65 66 111 66 bc 81 6.3 e 14.7 b 100 a 0.69 c 

eian: 65 112 58.8 81 10,8 11.7 84.6 1.23 

LSD (,05): 8.0 NS 2.9 1.2 16 0.24
 

C. V. (%): 9.38 3.42 18,6 7.11 12.8 13.4 

a/ yields corrected to 13% moisture content 

b/ OT = off-type
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RAIPUR RABI SOYBEAN VARIETI TRIAL 

Introduction
 

Raipur is the centre of the main soybean extension area in the greater 

Noakhali region* A desirable variety for this area must have: 1) good
 

seed quality, 2) short duration and 3) high yield. in this trial ten 

varieties were selected from seed quality performance results in Chuadanga. 

These ten were copared with Pb-i, the current extrnsionr vzriety, and 

Bragg, another extension variety discontinued due to poor seed quality. 

Results and Discussion
 

Several varieties performed well in comparison with Pb-i (TABLE 1). Of 

particular importance are the varieties facs-57, MTD-65 and Pb-. OT, 

because their yields were high without longer duration. Sao Luiz was the 

only variety with yield significantly higher than that of Pb-i, but long 

duration may hinder its acceptability. 
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TABLE 11: Railur Rabi Soybean Varicty Trial 

Planting date: 23/12/86 Design: RC3D
 
Plot size - planted. 2.5, x 3 .75m . .plicaons:3
 

harvested: 2.0m x 2 .75m Fertilizer: 20-60-20
 
Plant spacinj - row: 25 cm 
 + inoculant 

plant. 5 cm Weeding: once; 28 DAS 

Variety REDassto Plant Pods/ 100.-seed Germi-
Clowr maturity huight plal-t weight nation 

cm g % t/ha
1. Sao Lui.z 67 133 50 g 17 cde 16 abc 93 3.48 a 
2. Mcs-57 67 119 59 efg 24 b 12 e 97 3.33 ab 
3. MTD-65 
 68 121, 74 bcd 13 ef 18 a 96 
 3.33 ab
 
4. Pb-i 0'T / 64 118 r9 cde 21 bc 13 de 97 3.14 abc 
5. Santa Rosa R. 72 139 66 def 22 bc 12 e 99 2.97 abcd 
6. Bragg 54 118 36 h 12 f 17 ab 96 2.88 abcd 
7. Pk-327 54 118 31 In 14 def 14 cde 95 2,86 abcd
 
8, Pb-I 
 65 118 
 56 fg 22 bc 13 de 96 2.75 bcd
 
9. BAU-4ENJ 75 132 99 a 19 bcde 16 abc 82 2.58 cd
 
IC. AGS-160 88 135 85 b 30 a 12 Q 98 2.58 cd 
11. G-2120 M7(69-1) 69 117 78 bc 32 a 6 f 99 2.53 cd
 
12. AGS-272 54 118 36 h 11 f 15 bcd 93 2,45 d 

Mean: 
 66 124 20
62 14 95 2,91
 
LSD (.05): 11 6 2 0.64 
C.Vo (.): 10'8 17.8 8.9 13*1
 

a/ one of the original 4 replications was discarded due to non-uniform
 
soil type 

b/ OT = off-type 
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CFAR BAD-_SOYBE," PAN MAETHOD X VVRIETY TRIAL.NG 

Introduction 

Soybean cultivation on f:he char :elies mostly upon reserve moisture in 
the soil, Eaorlier-planted crops generally have better soil-moisture
 

conditions and (o thiroucli less salinity stress" However, early-sown
 
soybeans can be sensitive to cool termpk-ratures. This trial was conducted
 
to determine the pcrfor ,iance of 
six pro.-sing genotypes from the soybean
 
variety selection program. Performance under early-planted no-till condi
tions is compared with that Lnder conventional conditions
0
 

Results and Discussion
 

As observed list year, the two types of Pb-1 and MTD-65 performed better 
than the other varieties with conventional tillage (TABLE 12). Overall 

yield levels were 30% lower than those observed' last year. 

In .the no-till planting conditions, however, Pb-1 did roather poorly compared 
to MTD-65, G-2120 and AOS-160, There are two possible explanations for this 
interaction. First, differ invarieties may sensitivity to the cold stress 
accompanying early planting. Thosie with delayed flo,,,ering may avoid cold 
stress. Second, a significant rainfall (25 mm) occurring 94 days after the 
early pLanting may have enhanced late pod-filling of the later-maturing 

varieties. 

This trial has shown that no-till cultivation of soybean can be feasible 
provided that good soil moistue is present at seeding, and the right 
variety is selected. For seeding dates earlier than December, however, 
further varietal testing for cold tolerance is required, 



37
 

TABLE 12. Char Bata Soybean Plan inq Method x Vari ty Trial 

-Seedrate-: 100 kg/ha 
 Design. split-plot RCBD 

Fertilizer, 20-50-0 at planting Replications: 4 
+ inoculant Previous crop: BRI! anian 

Soil salinity (ECe)t 4.2 mnho/cm on 10113/67 

Planting Planting Plot size

method date planted harvestd Row spacing 

A No-tilla/ 9/12/86 1.75m x 4m I I25I 25 cmX 3m 

B Tillageb / 22/12/86 1.8m x 4m 1.2m x 3m 30 cm 

reoDaL.olant Plant ICO seed 

Variety flower maturity d nsity height weight Yield 

#/m2 cm g t/ha 

A: 14o-till 

Pb-10o.T. 48 L 97 40 c 36 c 9,8 d 0.82 d 
MTD-65 58 c 104 43 bc 46 b 14,1 a 1.57 b 
Pb-i 49 d 104 37 c 38 c 11.6 b 1.13 c 
PK-327 46 f 117 29 d 18 d 10.5 c 0.78 d 
G-2120 M7(69-1) 61 b 113 48 b 76 a 5o1 f 1,57 b 
AGS-160 63 a 119 62 a 76 a 7.1 e 2.01 a 

No-till meanc. 54 109 
 45 48 9°7 1.31 
LSD (0,05) 0.8 6.6 7.8 0.56 0,26
 

B: Tillaqe 

Pb-1 0oT. 59 e 101 69 69 b 100 b 2o01 a 
MTD-65 62 c 106 68 71 b 12.8 a 1.99 a 
Pb-1 61 d 104 
 70 65 b 10.3 b 1.93 ab
 
PK-327 52 f 104 69 
 30 c 9.9 b 1.71 bc 
G-2120 17(69-1) 68 b 106 69 89 a 5.6 d 1.59 c 
ALGS-160 76 a 119 65 83 a 7°3 c 1.47 c
 

Tillage mean: 63 107 69 68 9.3 
 1.78
 
LSD (0.05): 0.8 NS 
 7,8 0.56 0.26
 

Overall mean: 59 108 56 58 9,5 1,55 
LSD (0,05): 1.6 7.1 5.9 NS 0.18
 
C. V. (%'): 0°98 
 8.3 9.2 4.1 11.5
 

a/ dibbled seed into north side of rice hills, on 25cm x 15 cm spacing 
b/ conventional tillage with fertilizer incorporated 

c/ LSD for compa.ring planting method means 



CHAR BATA SOYBEAN VARIETY SALINITY SCREENING TRIAL 

Introduction
 

Saline charlond is not currently a soybean production area but it may have 
potential for [cybuan extension. To determine whether there are any dif

ferences in salinity tolerance among twelve promising soybean genotypes, 

this screening trial was performed. The trial was laid out in a field 

with a salinity gradient. Of the four replications planted, three had 
fairly consistent salinity levels (ECe) around 9.1 mmho/cm, but one was 

considerably lower (4.1 mmho/cm). 
 This replication was therefore excluded.
 

Results and Discussion
 

Significant differences in emergence and yield were observed among cultivars
 

(TABLE 13). 
 Emergence and yield were highly correlated (r = .80), suggest

ing that tolerance to salinity at emergence was most important. Plant losses
 

after emergence were highly variable and no differences were significant*
 

This experiment has shown that some of these varieties can be considered
 
for future extension in saline charland. 
Further testing is required,
 
however, to determine the salinity tolerance of these soybean varieties
 

in comparison to other competing pulse crops.
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TABLE 13: Char Data Soybean Variety Salinity Screening Trial 

Planting date: 
1/1/87 Design: RCBD
 

Plot size - planted 0o.3m x 10m Replications: 3 
harvested: 0.3m x 10m Fertilizer: 20-50-0 

Plant spacing - row: 30 cm (incorporated with last 
plant: 5 cm 
 plowing)
 

Soil salinity (ECe)C/ 9.1 + 2.5
 

mmho/cm
 

Vari ty Days to Emergence Planta / Yldb/ 
flower maturity (30 DAS) Loss 

plants/m2 V kg/ha 
MTD-65 61 110 29 a 18 1030 a 
SJ-2 63 104 23 abc 45 900 ab 
Pb-I 54 110 21 abc 31 730 abc 
Santa Rosa R. 59 140 24 abc 35 680 abc 
G-2120 M7(69-1) 4,". 110 27 ab 36 560 abcd 
Pb-I 0o.T. 52 110 21 abc 50 520 bcd 
BAU-4EW 60 117 22 abc 44 520 bcd 
Macs-57 52 110 15 cd 41 490 bcd 
AGS-160 51 117 21 abc 26 420 bcd 
Pk-327 48 110 19 abc 31 400 bcd 
Sao Luiz 52 117 18 bc 45 250 cd 
AGS-272 48 110 8 d 43 70 d 

Mean: 
 54 114 20.6 37.1 548
 
LSD (.05): 
 9.6 NS 510
 

CV. M: 275 65.1 551 

a/ plant loss = percentage of plants lost between 30 DAS and maturity 
b/ yield samples are from single-row plots and should be interpreted as
 

indicators of relative plant vigour ratbrf, 
 than as potential yield
 

c/ 6 samples taken 0-20 cm deep on 12/2/87
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Conclusions
 

Extensive testing has shown promising Possibilities ft new soyben
varieties. In iarticular, ,TD-65 and G2120 perfcrmed woll in the Chuadanga
kharif se-ason. In the Noakhali area, MTD-65P 0-'2120 '17 (619-1) and Macs-57compared fal:orablv ,:i Pb-lo Cihor longer--Jluration coldv-ricti-s with 
tolerance porforrmd well with evrlier rabi seeding. 
Testing has shom that certain varieties performrd wcll in specific cropping 
systems and locations. 
 In the future it may bc, 'w..ussary to extend different varieties for different situations. However, :at present, Pb-1 appears
to be the most adapted variety for porformance across our extension areas 
in Chuadanga and [,akhali.
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SOYBEAN CROPPING PATTERN TRIALS
 

CHUAD .NGA LAiTE KI-IARIF SOYBE;AI MINIMUM TTLLAGE OBSERVATION 

Introduction
 

To ensure stable production of soybean, it is nucessary to diversify plant
ing dates to avoid weather risks. This diversification implies fitting
 
soybean into as many different cropping patterns as possible. The objec
tive of this observation was to assess the potential of plamting soybean 
directly after eus and jute harvest. The only tillage given was to plow
 
one time at 30 cm spacing. 
Seeds were placed in the furrows and covered
 

by hand.
 

Results and Discussion
 

Soybean following jute was seeded two weeks later than that following aus.
 
Contrary to expectation, however, yield following jute was higher than
 
that following aus (TABLE 1). 
 The reason for this was that the soybean
 
following aus grew taller and was badly lodged at harvest due to rains on
 
8 to 10 November. Although both plantings matured on the same date, the
 
soybean following jute was shorter and more able to resist lodging.
 

In terms of potential production, both cropping systcms appear feasible
 
for soybean. 
Further testing is required for two reasons: 1) to determine
 
year-to-year fluctuations, and 2) to compare the profitability in compari
son to competing crops in the current cropping systems.
 

TABLE 1: 
 Chuadanqa Late Kharif Soybean Minimum Tillage Observation
 
Plot size: 15m x 10m 
 Replications: I 
Row spacing: 30 cm Fertilizer: 0-60-20-15
 

Weeding: none 
 Tillage: seeded into furrows
 
Variety: Pb-i 
 after one plowing
 

Treatment 
 Days to. P''nt Plant Pods/ Yield
flower maturity height stand plant
 

cm #/M2 t/ha
 
1. seeded 12/8/86 35 99 64 
 100 10 1.1
 

after aus
 

2. seeded 26/8/86 40 85 41 90 
 10 1.3
 
after jute
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CHUA'DANGt CROPPING PATTERN TRIAL 

Introduction 

This trial uas a repeat of last year's cropping pattern *rial, with bitter

gourd and mwungbi2n substituting for sesame. The objective was to find a 

more profita'lc rotation than growing only soybeans in the kharif season. 
"Buro" is a locally-grown grassy species proelucing a millet - like grain, 
"Kaon" is a type of millet widely grown in Comilla. The aus variety used 

was an experimenta]. line approximately nine days shorter in duration than 

IR50o 

Results and Discussion
 

Aus and maize yields were very poor (TABLE 1). Soybean grown after maize
 

performed very well, likely due to residual fertilizer from the maize crop.
 

Soybean did not perform well after aus, likely due to later planting.
 

Soybean yield following buro was significantly higher than that following 

kaon. However kaon itself was both higher yielding and more valuable 

than buro.
 

Okra was the highest-returning early kharif crop, followed by mungbean 
and yard-long bean. Soybean following each of these produced acceptable 

but lower yields. These three rotations appear promising. This trial is 

to be continued for one more year with a more thorough economic analysis. 
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TABLE 1: Chuadana Cro p p in g _Pattern Trial_ 

Planting date: 29/3/86 Design: RCBD
 

(okra - 9/4/86) Replications: 3
 
Plot size - planted: 14-20m2 Kharif crop: soybean, cv. 'Pb-I' 

harvested: 12m2 
 Kharif fertilizer: 0-60-20-15 +
 

inoculant 

Kharif plant spacing: 40 cm x 5 cm 

Cropping 
 Summer 
 Kharif
 
pattern Crop Variety Fertilizer Plant Harvest planting
 

spacing date date
 

cm
 
A yard-long bean VP'C 20-40-55 80 x 15 10/6 15/7
 
B okra Pusa Sawani 40/25/25-80-35 50 x 30 15/7 31/7 
C maize local 40/20/20-60-20 70 x 25 
 8/7 15/7
 
D bittergourd MCC 20/20-40-5 a/ 150x150 3/7 15/7
 
E mungbean Mubarak 20-40-20 30 x 5 17/6 15/7
 
F kaon Laksam local 15/15-20-20 broadcast 6/7 15/7
 
G buro Chuadanga local local rate broadcast 6/7 15/7
 
H aus IR9708-51-1-2 40/20-40-10 broadcast 1/8 1/8
 

CrppngSune Cop b/Cropping SurmrCr2 Days Kharif Soybean crop Yieldto Plant 

pattern yield grobssPlntYil
 

revenue flower maturity stand @ 13% MC
 

kg/ha Tk/ha #/m 2 
 t/ha
 
A 1790 7,160 43 106 26 
 1.21 c
 
B 6390 19,170 41 97 51 
 1.23 c
 
C 400 - 43 105 33 
 '1.84 a 
D 630 2,840 43 106 28 1.53 abc 
E 700 9,390 43 106 25 1.32 c 
F 1040 5,200 43 106 35 1.35 b 
G 660 2,640 43 106 27 1.71 ab 
H 320 1,720 40 98 48 1.15 c 

Mean: 6,870 42 104 34 1.42 
LSD (0.05): 
 0.38 
CV (%) 15.5 

a/ in addition, 4 t/ha cowdung was applied 

b/ based on estimated market prices
 



44
 

CHUADANGA LATE-KHjRIF SOUIEAN-BLACKGRAiM1 TFJAL 

Introduction 

Blackgram is a common crop grown in the late kharif season following aus,
 
It is a rather low-input broadcast-sown crop requiring no weeding. This 
trial was conducted to determine whether soybean could be economically
 
cultivated in the same manner. 
 Since soybean is generally less competitive 
against weeds, a treatment with higher sced rate and one with intercropping 

with blackgram were compared with two varieties of soybean and one local
 
variety of blackgram as single crops. The hypothesis was that higher seed 
rate or intercropping would reduce weed competition. 

Results and Discussion 

The soybean vriety Pb-1 produced a higher yield and approximately equal
 
gross revenue in comparison to blackgram (TABLE 1), The variety G-2120 
responded to higher seed rates but yielded less than Pb-l. 
The intercrop 
of soybean with blackgram produced the highest gross return and appears to 
be a viable alternative for farmers. Some questions regarding seeding and
 
harvesting costs remain unanswered and will be addressed in future trials.
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TABLE 1: Chuadan a Late-Kharif Soybean-Blackqram Trial 

Planting Datu: 26/8/86 Design: RCBD 
Plot size - planted: 3.5m x 5.Om Replications: 2
 

lm2harvested: 5 x Fertilizcr: none
 

Seeding method: broadcast Irrigation: none
 

Treatment 
 Crp Sp, cies Seed Rates (kg/ha) 

I blackgram local rate
 

2 soybean (cv. 'Pb-i') 80
 

3 soybean (cv. 'G-2120') 60
 

4 soybean (cv. 'G-2120') 100
 

5 Pb-i + blackgram 40 / x local rate 
6 G2120 + bl-ckgram 30 / xc local rate 

Treatment -Days to Plant Plant Weed b/ Yield Gross 
flower maturity height stand Rating Revenue
 

cm 1t/mr2 t/ha Tk./ha 
1 blackgram 44 83 32  1 1.28 13,730 
2 soybean 41 86 38 93 2 1.61 14,470 

3 soybean 48 92 4 104 2 1.00 81990
 

4 soybean 48 
 92 49 180 2 1.32 11,870 

5 soybean 41 86 36 48 1 0,45 16,710
 

blackgram 
 44 80 31 - 1 1.18
 

6 soybean 48 90 34 81 
 1 0.40 16,410
 

blackgram 44 31 1
83  1.13
 

Mean: 45 87 37 101 1 1,40 
 13,700
 

a/ assuming blackgram sale at Tk, 10.73/kg and soybean at Tk. 8.99/kg 

b/ rated on a scale of 1 to 5 where 1= no weeds; 5= severe weeds
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NONKHALI RABI SOYBEiAN SEED STORAGE TRIAL 

Introduction 

Sealed polythene bags have proven to be the most effective method of soybean
 
seed storage. through the monsoon season. However, all past trials have used 
high quality bacs supplied from Dhaka by MCC. For farmers, ust of bags 
available in Noakhali markets would be more convenient, though these are of 
lower quality. To test whether these bags would be as effective for seed 
storage, pair-d comparisons on Pb-I seed were run on thirteen farms in 
Sonapur, Hyderganj and Jahajmara. After storage in double bags from April/ 
May to December/January, soil emergence of a 300 seed sample was measured, 

Results and Discussion
 

Seed stored Li MCC-supplied bags had an average of 72% em rgence, compared 
to 63% for that stored in locally purchased bags. 
 The difference was statis
tically significant at the 1% level. Thus, it appears that a high-quality 
bag is important. 

Thirty-two other far;iers in Jahajmara, Iaipur, Hyderganj and Haimchar stored 
Pb-I seed in MCC - supplied bags. Average emergence was 71%, +/- 27%. 
Al
though seed can be stored acceptably, there is variation among the farmers 
in their success. Careful attention is still required for reliable seed 
storage in polythene bags. 
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CHITOSI SOYBE;N SEEDING METHOD OBSERVATION 

Introduction 

Presently soybeans *re being planted with full tillage. If tillage could 
be recuced perhaps production would be more economical. If a cold tolerant 
soyhcc'n variety werc to be introduced to allow for November planting of 
soybeans then relaying soybeans into deepwater aman would become feasible. 

With this in mind, advantage was taken of the extremely late drainage in 
December of 1986 to broarcast tne soybean seed directly on the mat of
 
deepwater rice straw to try and get an idea of how soybeans would do when 
relayed into dcepwater aman. After broadcasting the seed children obser
vers were encouraged to run around on the straw to jostle the seeds through 
the straw down to the moist soil. The other treatments were (2) broadcast
ing seed~laddering the soil twice, and then returning straw to the soil as a
 
mulch; (3) the asra minimum tillage; and (4) conventional tillage. 

Results and Discussion 

The no tillage soybeans did not nodulate well and germinated poorly. They
 
looked N-deficient and stunted. The laddered soybeans also looked poor
 
relative to those that got more tillage., The plant height, plant popula
tion and yield all increased with increased tillage (TABLE 1).
 

Given the very low input costs of relaying soybeans and that relayed soy
beans would fit into the cropping pattern better than tilled soybeans, it
 
might be that some farmers would prefer to grow a lower input-lower output
 
soybean crop that fits well into their cropping pattern rather than grow a
 
higher input-higher output soybean crop that makes rice planting a little
 
more awkward. This technology should be tried in farmers' fields to test 
it economically against other planting methods and to learn what the far
mers thin], of it. Of primary concern, though, is having a soybean variety
 
that can be planted early when soil. conditions are good for relaying.
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TABLE 1: Chitosi Soyban Seeding Method Observation
 

Plot size - planted: 4 x 4m Variety: Pb-I
 

Im2
- harvested: Seeding method: broadcast 

Seedrate: 70 kj/ha Fertilizer: 15-40-:0 

Seeding Planting Flowering Harvest Plant Plants/m2 
Method date date date ht l 

cm # t/ha 
Relay 13/12/86 29/2/87 10/,1/87 40 27 .85 

ladder 14/12/86 29/2/87 9/4,/87 ,17 28 1,45 

Asra 13/12/86 29/2/87 6/4/87 54 46 1,72 

Conventional 15/1/87 16/3/87 16/4/87 57 53 2.38 

Mean 50 39 1, 0 
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OILSEED CROPS
 

GROUNDNUT 

CHAR BATA ICRISAT GROUNDNUT VAWIETY TRIAL 

Introduction
 

Charland groundnut (Arachis hy a) cultivation can involve a large
 
amount of risk for two reasons. First, cultivation, fertilizer and seed
 
costs are high. 
Second, because of its long duration, flood damage during
 
the month of May can prevent the crop from attaining full mabirity. 
For
 
this reason, a successful charland variety must be of short duration. The
 
sixteen varieties tjsted in this trial were received through BaRC from
 
ICRISAT. A two-replicate trial with these varietiesv performed last year,
 
did not reveal any variety suprior to Dhaka-1, which is locally cultivated.
 

Results and Discussion 

Due to late recession of flood water in December, planting was consider
ably delayed. Emergence was very slow and final stands were only one
half of the 16 plants per square meter planted. Heavy rains in late April
 
hampered growth, and final yields were low,
 

No variety proved superior to Dhaka-1 (TABLE1). 
 The variety HYQ(CG)S-1
 
produced a yield close to 
that of Dhaka-1, as it did last year, but it
 
took considerably more days to flower.
 

Further testing of groundnut in the char should only be done with varieties 
cf shorber duration. Due to the high-risk nature of its cultivation, the 
adoptinn of peanut cultivation by subsistence farmers is likely to be limited. 
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TABLE 1: Char Bata ICRISAT Groundnut Variety Trial 

Planting date: 31/12/06 Design: RCBD 

Plot size - planted: 2m x 4Im Replications: 4
 

harvested: 1.2m x 3.4m Fertilizer: 20-60-20 
Plant spacing; - row: 40 cm + I kg Boron per hectare 

plant: 15 cm
 

VarietyDays 
flower 

to 
maturity 

Plant Standa/  
25 DAS Final 

Yield 

..../ 2 -.-. kg/ha 
I, Dhaka-II 77 139 0 a 8 a 1290 a 

2, HYQ(CG)S-12 88 145 7 ab 7 ab 770 ab 

3, HYQ(CG)S-15 06 146 8 a 3 a 670 bc 
4, HYQ(CG)S-10 04 146 5 ab 5 ab 650 bcd 

5, HYQ(Cr)S-49 88 143 8 a 7 ab 560 bcde 

6. HYQ(CG)S..14I 82 140 5 ab 5 ab 380 bcde 

7, HYQ(CG)S-13 85 139 5 ab 4 ab 150 cde 

8 HYQ(c3)S-19 02 143 4 ab 4 ab 130 cde 

9, HYQ(0G)S-20 86 139 7 ab 7 ab 90 de 

10. HYQ(CG)S-10 04 143 3 b 3 b 90 de 

11, M-13 91 153 8 a 8 a 30 e 

Mean: 85 143 
 6 6 437
 

LoS.Do@ 5% 4 4 570 

C.V. (%) 45 49 09,2 

Varieties observed in less than four replicates:
 

12. TG- b/
1 04 139 9 9 
 1290
 

13. HYQ(CG)S-l1b/ 92 139 9 9 
 1120
 

14. HYQ(CX)S-21 84 130 7 7 970 

15, TG-9 06 1413 9 9 360
 

16a HYQ(CG)S-16 86 139 5 
 5 210 

a/ F-test significant at 10% level only 

b/ the correct identity of these two varieties is uncertain 
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MUS TARD 

CHi R DATA rELAYED NUSTARD FERTILIZER RATE TRIAL 

In troduction 

The relay seeding method has been fairly successful for establishment of
 
m-stard (Brassica spp.) stands° 
 On more saline fields, however, it has 
been observed that fertilized stands establish well, whereas non-fertilized 
stands are daraged by salinity. A possible explanation is that fertilizer 
enhances deeper root growth, allowing plants to escape the accumulating
 
salinity near thLe soil surface. To test this hypothesis, this fertilizer
 
rate trial 
was conductcd in a field wih medium salinity. 

Results and Discussion
 

Due to late rains in November, flood water remained in the field until
 

aman harvest, preventing actual relaying of seed into standing aman. 
Instead, seed was broddcast over wet soil immediately following amon har

vest.
 

Although yields were 
not ligh, they responded linearly with increasing
 
fertiizer- ia-tes (TABLE 1). The slope of the response was 2.7 kg mustard 
per kg of fertilizer active ingredient. At Tk. 7.50 per kg for mustard 
and Tk. 12 per Kg for N and P20 5 9 the rate of return to fertilizer expense 
is 1.68. This rote of return is likely not high enough to be accepted by 
resource-poor farmers, but in other years when earlier seeding is possible, 

yields could be higher.
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TABLE 1: Char Bata Relayed Mustard er.ilizer Rate Trial 

Planting date: 27/11/06 

Harvest date: 10-21/2/07 

Plot size - planted: 3m x 3m 


harvested: 2m x 2m 


Seeding method: broadcast
 

Seed rate: 10 kg/bla
 

Fertilizer Days to 
ratea/ flower maturity 

0-0-0 37 C3 

20-15-0 42 02 

40-30-0 40 05 

60-45-0 40 03 

80-60-0 41 84 

Mean 40 04 

LoSoDo@ 5% 

C. Vo (%) 

Desl.gn: Latin Square 

Replications: 5 

Fertilizer: variablea/ 

Previous crop: 3RIlI aman
 

Plant Plant 
stand height
 

plants/in- cm kg/ha 
17 d 15 d 25 d 

65 c 51 c 160 c 

71 bc 65 bc 215 bc 

91 ab 77 ab 3d3 ab 

103 a 83 a 410 a 

69.5 58.2 232 

26 13 135 

27.1 22.2 42.2
 

a/ fertilizer wais applied at seeding and at 10 DAS
 

b/ plant stand at harvest 
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C-V R B39LTA RELAYED MIJSTARD FERTILIZER METHOD TRIIL 

Introduction
 

Fertilizer application to relayed mustard (Brassica spp.) on saline fields 
has been shown -o greatly enhance plant survival and yield. One hypothesis 
is that fertilizer stimulates deeper rooting, allowing plants tn escape the
 
saline accumulation near the soil surface. 
 'This trial was performed to 
determine whether deeper placement of fertilizer would enhance the effect, 
and whether timing of application was important. Field conditions were 
identical to those of the preceding mustard fertilizer rate trial,
 

Results and Discussion
 

The best results were obtained by splitting both N and P applications
 

(TABLE 2). Dibbling f"rtilizer into holes to increase depth of placement
 
did not significantly increase yields 
The poor yield resulting from treat
ment D suggests that the second-application of N was essential, and that
 
phosphate was especially necessary at the first application.
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TABLE 2: Char Bata Relaed Mustard Fertilizer Method Trial 

Planting date: 27/11/66 Design: Latin square 
Harvest date: 19-22/2/57 Replications: 5 
Plot size - planted: 3.Om x 3.Om Fertilizer rate: 00-60-0 

harvested: 2o0 m x 2.Om Previous crop: DRI1 aman 
Seed ratc: 10 k:j/ha, broadcast 

Fertilizer application methods: 

A) all fertilizer broadcast at seeding
 

B) h fertilizer broadcast at seeding; broadcast 15 DAS
 
C) fertilizer broadcast at seeding; dibbled 15 DAS 
D) all N broadcast at seeding; all P dibbled 15 DAS 
E) a-2N broadcast at seeding; N and all P dibbled 15 DAS 

Application Days to Plant Stand 
 Plant
 
method flower maturity 11 DISNS final height Yield 

--.-- pl ants/m 2--- cm kg/ha 
A 40 84 78 76 bc70 280 bc 
B 41 84 93 82 83 ab 430 a 
C 40 84 104 91 88 a 480 a 
D 47 86 82 74 71 c 160 c 
E 48 87 89 78 82 ab 380 ab 

Mean 43 85 89 79 80 345 
LoS.D (.05) NS NS 9 149 
CoVo (%) 25.0 28.2 813 31.4 
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CHAR BATh RELAYED MUSTARD SEED RTE TRIAL 

Introduction
 

Salinity tends to hasten maturity and decrease the size of many crop
 

species. 'This trial 
was conducted with mustard (Brassica spp.) to deter

mine whether these effects might increase the optimum plant density from
 

that normally recommended. 

Results and Discussion
 

Yields in this trial were extremely low. The field used for this trial 

was slightly higher, drier and likely more saline that that used for the
 

above two trials. 

Despite the low yields, there was a strong linear yield response to seed
 

rate, with a slope of 15 kg yield per kg seed (ThBLE 3). However, because
 

of the unrepresentative growing conditions, a general recommendation can

not be made. The necessity of a moist seedbed without excessive salinity
 

has been emphasizud.
 

TABLE 3: Char Bata Relayed Mustard Seed Rate Trial
 

Planting date: 23/11/86 Design: 
 Latin Square
 

Harvest datef 14-17/2/87 Replications: 5
 

Plot size - planted: 2.Om x 4.o0m Fertilizer: 80-60-0
 

harvested: 1.5m x 3,Om at seeding; at 17 DAS 
Seeding method: broadcast Previous crop: BR11 aman 

Seed Days to Plant Stand Plant 
rate flower maturity initial final height Yield 

kg/ha --plants/m2.---- cm kg/ha 

3 49 35 25 d 17 d 38 40 d 
6 49 85 34 d 26 d 31 58 d 
9 49 85 54 c 45 c 39 109 c 

12 49 85 83 b 75 b 40 162 b 
15 50 84 1.03 a 94 a 38 211 a 

Mean 49 85 60 
 52 37 
 116 
L.S.D.(°05) 17 18 14 46 
C.V.(%) 20.3 25.5 27.0 28.5
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CHAR BATA MUST",RD VARIETY OBSERVATION ON SALINE LAND 

Introduction
 

Seven lines of Brassica juncea received from BAU were observed in compari
son with two B. campestris varieties (Tori-7 and Australian) and one local 
variety (B.M jcea). 
A higher field with earlier drainage of flocd water
 
and higher salinity was chosen for this observation. Soil salinity in the
 
0-20 cm depth w,,as measured at 5.3 + 3.9 mmhos/cm on Feb. 12, indicating a 

moderate limitation of crop growth. 

Results and discussion 

Yield estimates are somewhat inaccurate due to height differences and
 

shading among varieties. However, no variety appeared to be superior 
to the local variety (TABLE 4). Plant stand for variety M-283 was low,
 

indicating seed germination problems.
 

TABLE 4: Char Bata Mustard Variety Observation on Saline Land
 

Planting date: 27/11/86 Replications: I 
Harvest date: 12-25/2/87 Fertilizer: 60-40-0 at seeding 

Plot size: 0.25A x 5.Om incorporated with tillage 
Row spacing: 25 cm Previous Crop: aman seed bed 

Variety 
 Days to Planta Yieldflower maturity stand 

plants/m2 kg/ha
 
Char Bata local 
 46 89 400 640
 

M-284 
 45 89 290 600
 

Tori-7 (Maghi) 37 
 77 220 560
 

M-263 48 89 
 280 400
 

M-12-1-4 43 89 160 400 

Austra)Jan 45 80 380 320 

M-258 57 89 260 320
 
M-154 
 55 89 300 320
 

M-36-.E-2-7 60 89 280 240 
M-283 56 90 42 40 

Mean 49 87 260 380 

a/ plant stand at harvest
 



57
 

CHITOSI MUSTARD COMPANION CROP TRIAL
 

Introduction
 

Mustard (Brassica sppo) is difficult to fit into the decpwater aman cropping
 
pattern be.cause late drainage forces late planting of mustard which makes
 
the mustard crop vulnerable to aphid attack in late January and February. 
If a suitable companion crop could be found that would deter aphids, it
 
would give farmers the option of planting mustard even if late drainage of
 
the flood waters delayed planting.
 

In this trial four diffei nt companion crops-garlic (Allium sativum), onion
 
(Allium c2ea)., coriander (Coriandrum sativun) and marigold (Tagetes sppo) 
were planted individually with mustard, and in one treatment the four com
panion crops were all planted as a mixture together with mustard. 
The
 
mustard was broadcast in at 10 kg/ha and the comparion crops were line
sown in 60 cm lines with the following seedrates: coriander - 12 kg/ha,
 
onion - I plant/15 cm, garlic  1 plant/15 cm, Marigold 9 plants/plot and
 
the mixture treatment included all 4 companion crops at half the above
 
mentioned seedrateso As a check, one 
treatment included only mustard
 
planted at a 15 kg/ha seedrate. The mustard was sown using the asra minimum 
tillage method. asraThe minimum tillage.method was asdone follows: 

(The straw was removed from the soil; the soil was raked twice with an asra;.
 
mustard seed and fertilizer were broadcast onj the soil was raked twice more
 
with an asrao the soil was laddered; then the companion crops were line sown
 
in and the straw placed back on thc soil to act as a mulch. Later sown com
panion crops were planted through the mulch.)
 

Results and Discussion
 

The mustard grew very well. 
Aphids didn't attack until late in the season
 
so they didn't affect yield much, 
 The marigolds were planted late and were
 
shaded by the mustard so they didn't grow well, 
 The-coriander, garlic and
 
onions seemed to grow alright but they didn't appear to deter any aphidsq
 
Yield differences and differences in aphid count between treatments were
 

not .significant ('ABL 5).
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Because the companion crops didn't appear to deter any aphids and to faci

litate the planting of the next rice.crop, the companion crops were removed
 

from the field before they all reached maturity, so no data is given here
 

ibouit companion crop yield, 

If furthe;:: work of this type is to be done, marigold and coriander should
 

be tested again.
 

In 	 this trial the marigolds were planted late and so u:ere shaded out by 

the mustard so they should probably be tested again. Coriander should
 

probably be tested again at higher seedrates and marigold should be tested
 

again with perhaps direct seeding of the marigold with the mustard. 

TABLE 5: Chitosi Mustard Connoanion Crop Trial 

Planting dates: Fertilizer: 65/80/35
 

mustard and coriander: 10/12/86 Design: RCBD
 

garlic: 13/12/86 Replications: 4 

transplanted marigold: 31/12/86 Insecticide: none
 

transplanted onion: 5/1/86 Mustard Variety: Laksam local
 

Harvest date: 16/2/87 Companion crop varieties: all local
 

Plot size - planted: 4 x 4m 

- harvested: 2 x 1.8m
 

Companion ustard Mustard Mustard Mustard Aphid Mustard 
crops flowering, harvest plant ht. plants/m2 count yield
 

date date 

cm # # kg/ha
 

Mono-mustard 7/1/87 .16/2/67 47 211 49 490 

Garlic/mustard 7./'/87 16/2/87 49 213 63 480 

Onion/mustard 7/1/87 16/2/87 .18 225 54 460 

Marigold/mustard 7/1/87 16/2/87 52 187 55 450 

Coriander/mustard 7/1/87 16/2/87 .18 219 59 440 

Mixture/mustard 7/1/87 16/2/87 49 186 65 430 

.Mean 	 49 207 58 460 

L.S.Do (.05) 	 NS NS NS NS 

C.V., (%) 	 7 13 20 8 

a/ 	 the aphid count was made by counting the aphids on 3 pods per plant 

on 3 plants right next to the companion crop row at 3 different times, 

Those values were then averaged down to aphids/plant and analyzed with ANOVA 
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FENI MUSTaRD TRIAL WITH NEEM AND TOBACCO LEAF EXTRACTS FOR APHID CONTROL 

Introduction
 

In Bangladesh, the most important pest of mustard (Brassica spp,) is the 

aphid (L phis pseudobrassicae Kalt)o Populations of this insect increase 

from late December through February, ana aphids are most damaging on late 

planted mustard. The insect feeds on young leaves, shoots and flowers. 

'Vhen populations are high, aphids can suck the p2lant tissues dry. Seed 

yield can be dramatically reduced if the infestation is not controlled.
 

While commercially available synthetic insecticides are perhaps effective
 

for aphid control, their cost, and the related environmental degradation
 

from their use, makes them a less than desirable control measure.
 

In this trial, two plant-derived (organic) solutions were tested for ability 

to control aphids. The first was derived from the leaves of the neem tree 

(Azadirachta.indica). This plant's leaves, stems and seed kernels are known 

to contain an insecticidal compound called azodiractin. The second solution 

was an extract from comercially available, dried and cured tobacco leaves. 

The third treatment involved the synthetic foliar insecticide, Nogose. The
 

fourth treatment served as a control. 

Results and Discussion 

Aphid populations were low this past rabi season. This fact certainly had 

a large impact on this experiment. js TABLE 6 shows, the control treatment 

(no pesticide applied) had the most aphid-infested plants two days after 

the second application of the three pesticides 'Meother three treatments 

had a comparable number of infested plants° Plants considered "infested" 

had anywhere from approximately 25 to several hundred aphids on the leaves, 

stems, flowers and other plant parts. In this year's trial, the populations 

of aphids did not reach the high levels hoped for0 Nonetheless, yield dif

ferences were statistically significant (TABLE 6). Those plots receiving 

the neem leaf extract treatment yielded the highest. The neem treatment 

yielded significantly higher than either the tobacco leaf extract or foliar 

insecticide treatments, but not significantly better than the control. It 

is unclear why the control, despite having many more aphid infested plants, 

yielded higher than either the tobacco leaf extract or foliar insecticide 

treatment. Perhaps the latter two treatments affected pollination in some 

way, leading to low seed production. rerhaps another explanation exists.
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Economic analysis indicated that the neem treated control measure was the 
most profitable. 
 Tis was based on a zero variable cost for the neem
 
treatmuntf, since it ,,as assumed that a .iarmer could simply obtain a
 
supply of leaves from a nearby, or an owned, tree. 
 The gross return was
 
3563 taka/ha for the neem treatment, and 33HI taka/ha for the control
 
(which had the next highest -;ross return and, also, 
 a zero variable cost),
 
Tne tobacco (.x'r-ct and Nocose insecticide trLetments were dorrinated,
 
since they had variaLle costs 
of 625 taka/ha and 1250 taka/ha, respectively. 

Further testing is necessary to determine the effectiveness of neem and 
cobacco leaf extracts,. Also, after discussions with a scientist at Bangla
desh Agricultural University, it was luarned that applying neem leaves to 
extremely hot water reduces the effectiveness of the active agents. There
fore, next year the neem leaves will be added to lukewarm water in order 
to best extract the active"agents. Also, 100g leaves per liter water 
will be tried next year instead of 50g per liter water. 
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TABLE 6: 
 Feni Mustard Trial with Neem and Tobacco Leaf Extracts for
 
Aphid Control 

treatment 


Planting date: 3/12/86 Design: RCBD 
Harvest date: 1/3/87 Replications: 
Plot size - planted: I x 5m Fertilizer: 20-30-10 

Seed rate: 
harvested: 
10 kg/ha 

3 x 'm Varietyf Sonali 
Insecticide: Appli,.d at 50 and 56 DAP 

Aphid Number of infested plants Yield 
two days after pesticide application
 

kg/haNeem extracta/ 
 12.5 
 333 a

Controlb/ 
 64.5 
 316 a
 
Tobacco extractc/ 18.2 252 b 
Insecticided/ 12.0 214 b 

Mean 
 26,8 
 279
 
L.S.D. (0.05) 544 

Cow (%) co v°12.2 19
 

a/ neem leaf extract prepared by adding 50g crushed leaves per liter hot 
water. 'Tle solution was allowed to steep for 24 hours before use 

b/ the control was sprayed with fresh water only
c/ tobacco leaf extract was prepared with cured, dried, crushed leaves at 

the rate of lOg per liter hot water. The solution was allowed to steep 
for 24 hours before use 

d/ the foliar insecticide "Nogose" was applied at a rate of 20 oz per hectare 
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CEREAL CROPS 

RICE 

FENI DHANCI' GL. 'EN 1,VNURE TP1U.L 

Introduction 

There has been considerable int, ra!,t in B,:nc-ad--.:;h in recent years in the 

use of dhancia (Sesbania aculeatal as a green manure. This is a robust, 

leguminous plant which will becoc woody after three months, so it is 

necessary to cut it down after one to two months and incorporate it into 

the soil.
 

Of special interest is the possibility tha.t growing dhancia instead of
 

aus (Oryza sativa) will enhance the soil nitrogen and organic content
 

level to such an extent that the aman (Oryza sativa) crop's yield? after 

dhancia, would surpass that of the combined yield of aus and aman grown
 

consecutively.
 

Even if the yield was not greater than thu combined aus and aman yield, 

if the net profitability was hicher for dhancia followed by aman, farmers
 

might still be interested in using dhancia as a green manure.
 

In thiri trial, the ama-n variety BR-il was grown in plots which, during 

the previous season, hai'd either dhFlcia or the aus variety Purbachi grown 

in them. In one dhancia green manure treatmLnt, 80 kg pcer hectare nitrogen 

was applied to the BR-1I crop. In the other dhancia tre~tr,,ent, no nitrogen 

was applied to the BR-I crop. The third treatment involved BR-Il plus 80 

kg per hectare of nitrogen, following Purbachio
 

The dhancia plants were cut down at ground level 59 days after planting,
 

the stems and leaves cut into around ton cm sections, and the entire 

biomass then incorporated into the soil.. The aman rice crop was planted 

one week later.
 

Results and Discussion
 

The BR-l1 grew well, as did Purbachi, and yields were high. No signi

ficant differences for yield were noted, however the highest yield was
 

from the dhancia plus 80 kg nitrogen treatment (TABLEI). Significant
 

2differences were noted in plant height and panicles per m 
, The BR-Il
 

grew highest when dhancia was incorporated into the soil along with 80 kg
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nitrogen. BR-11 receiving dhancia plus 80 kg nitrogen produced signifi
cantly more plants (panicles) per m than BR-11 receiving only nitrogen 

from the dhancia biomass0 -


The Pui'bachi yielded 3.91 t/ha, a sizeable yield. Where farmers are 
growing <us, ncd good, stable yields are the norm, it is unlikely that 

dhanciai ,;ould benefit tlein financially. in turms of risk, however, 

there would certElinly be less in growing dh.Ancia. For fields in which 
aman is sown, Lu,! not aus, dhancia appears to provide a large quantity 
of nitrog(n to the. soil. Dhancia could be profitable in tat situation. 
More testin-: should be done with dharicia to try to deterdne how much 

inorganic nitrogon fertilizer it can replace -nd still result in gooda 


arnan yiel&i.
 

TABLE 1: Feni Dhancia Green Manure Trial 

Planting date - aus: 2/4/86 Design: RCBD
 

- dhancia: 16/4/c6 Replications: 3 

- aman: 21/6/86 Fertilizer-Pur-achi: 0/20/20/20-40-40 
Transplanting date: 27/7/87 plus zinc and sulphur;
 

Harvest date - aus' 12/7/86 
 N at 0/20/40/60 DAP
 

- Dhancia: 14/6/86 BR-11:0/30/30/20-60.-40
 

- harvested^ 4 x 4m 
 with N to 0/10/40 DAT
 

Spacing - row 25 er and at panicle initiation 

plant" 15 cm 

Ds to Pnt Panicles 
flower maturity height pmr2 Yield
m
 

cm r, t/ha 

Purbachi (aus) + (J0N 126 155 99 b 383 a 4.57 

Dhancia + Zero N 120 150 94 c 259 b 4.93 

Dhancia + 80 N 126 155 104 a 276 a 4.98
 

Mean 124 153.3 99 272 4.83 
LoSoDo (.05) 3 10 NS
 

C.V. (%) 1 2 
 7
 

Aus and Dh;ncia Data 

___Da__s to Plant Plants 
Treatment flower maturity 2height per m Yield
 

cm # t/ha
 
Purbachi 
 77 102 75.5 294 3.91
 
Dhancia 
 163 459
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1987 CHAR BATA SESBANIA GREEN MINURE EXP,ERIENCE 

Introduction' 

Research at BRRI has shown positive effe-ts of Sesbania green manure on
 
succeediig aman (Oryza sativa) yield. This technology coLld hc adopted 
in ricL cv'o;;pin- svste!-s in areas where aus (zyza sativw) production is 
not possible; for ex-ample, on saline fields. F2&search at thu LRP Pilot 
Polder in Chiar Thika has also suggested that Sesbania can reduce soil 
salinity to somu extent. 
Therefore an experiment to determine the effccts
 
of Sesbania was attempted. 

Field preparation involved only two cross ploughings in late ,larch. On 
April 14, after a shower of 14mim rain, seed was broadcast at 29 kg/ha. 
The seed was of a local cultivar purchased in the Hyderganj area. 

Results and Discussion
 

Soil samples taken on March 31 had an ECe of 12 mmhos/cm from two replica
tions and 18 mmhos/cm from two replications in another field. 
Where the
 
ECe (salinity) was low, emergence was good; where it was high, emergence 
was fair. 
 The stand was almost completely destroyed following 190 mm of
 
rain received on April 24 and 25. 
 This experience suggests that more care
ful attention must be paid to drainage during the early stages of Sesbania
 

stand development. 
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CHAR B..1.TA COJPE,. GREEN 1IANURE TRIAL 

Introduction 

Research by DIR7II he shown positive effects of green manure theon 
following -me' (O'.::_. sativa) crop. Prer.ious i' CC rese-rch at Feni has 
tested dhanci- (Seshani -.culeata) as a green Ylanure° In this trial, 

the local cow,,:a (VLn: unouicul-At. ) cultivr v,as tested for its possi.k. 

co: .- ±bution to a follow.ing aman crop. 

Results zrnd Discussion 

The. am-n variety used was badly lodged at harvest. Rice yield following 

green manure was 18% higher (TABLE 2). This difference was significant 

at the 10% level. 

A small ex.periment like this onu cannot determine all of the benefits 

of green m-.inure. Further experimentation could determine whether the 

increased yield arises from a niLrogen contribution or from more subtle
 

cffects on soil structure and soil organic :iatter° The length of in

cubation time required between green mnnure incorporation and rice 

trnsplnitLing should also be researched. 
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TABLE 2: Char Bata Cowl)ea Green Manure Trial 

Green manure species: Cowpea Plot size - Planted: 5m x 25-.-
Green manure plnting date, early J-anuiry - harvcstc:d: 2 

Green ardcnurc incorpora uion dlte late April Replications: 3 

Aman plnting date. 2/('/86 Flowerini date : 14/10/86 

Aman cultivar: Kcrtiksaiil ,-.turity date, 20/11/86 

Fertilizer: 20-40-0 (N at 10 DAT) Desigrit RCBD 

Spacing., 25 cm -, 15 ca 

Seedling ,-cgc: 33 days 

Aman data.-


Treatment Plant height Panicles/m2 Yield a/ 

cm t/ha
 
Green manure 126 
 229 2.62
 

Fallow 124 
 212 2.21
 

Mean 125 
 221 2.42
 

L. S. D. (0.05) NS NS 
 NSa1
 

C. Vo (%) 3.9 5.5 
 7.1.
 

a/ yield difference significant at the 10% level
 

FENI AULAN TI-IL OF UREA FACEENT TRIAL 

Introduction
 

The Bingladesh Agricultural I,-search Council (BARC) recommends that 

one-third of the nitrogen used to fertilize HYV ,aman (O sativa)be
 

applied just prior to transplanting (1985 Fertilizer Recommendation
 

Guide). The remaining nitrogen, according to the recommendation, should
 

be applied in two equal installments, once at rapid tillering stage and
 

once at 5-7 days before panicle initiation.
 

In this trial, two fertilizer treatments were tested. Nitrogen-in one 

treatment vas applied in three equal installments: at 10 and 40 days 
after transplanting, and once at panicle initiation. Nitrogen in the 
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other treatment was applied in four equal installments: at zero, 20
 
and 40 days after transplnnting, and at pcniclc initiation. In both 
treatments the total nitrogen applied was cquiv.lent. 'wo different 
varieties, Pajam and BR-i., were utilized in this crial. 

Restults and Discussion 

Significant mean differences between varic-ties were indicated; however, 
no sagnificnnt differonces bascd on fertilizer application method were 
detected; also, no significir't interaction effects between variety and 
fertilizer application method were noted (TABLE 3). 

It appears that with BR-i1 and Pajam, at least, time of fertilizer place
ment based on these two different methods, has no effect on plant yield.
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TABLE 3: eni Aman Time of Urea Placement Trial 

Planting date: 21/6/86 Design' Split plot 

Transpil--nting date: 28/7/86 Relications: 4 

Plot size - planted: 3.9 x 4m Fertilizer - F1:,0/27/27/27-60-40-15 

harvestud: 3 x 3m III at 0/10/40/D,.T and 

Spacing - row: 25 cm at ptnicle initiation 

plant: 15 cm C2 : 20/20/20/20-60-40-15 
N at 0/20,".,10 DAT and 

at 	panicle initiation 

Days to Plan Plants Yieldb/ 
Treatment flower maturity height Pr 2 1,1 F2 

m 

cm # tLha th. 

Variety 

Pajam 117 144 112 229 2.96 3.25 

BR-11 126 158 92 234 3.98 3.99 

Mean 102 231.5 3.47 3.62 

C0 V°(%) 8 8 

a/ 	 for fertilizer treatment 1("1") urea vns applied in equal installments 

at 10 and 40 days after transplanting (DAT) znd at pariicle initiation; 

for fer-tilizer treatmenf. 2("F2") urea was applied in equal installmtnts 

at Zero, 20 and '10 days after transplanting, and at panicle initiation
 

b/ the mean yield of BR-11 was significantly higher than Pajam at the 1%
 

level
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CHAR BT;, iUj.2EETINGJIETHOD TRI,,L 

Introluction 

The salinit,, ilvel in thc uOper soil high inlayer is charland soils 
following the interr.ittent spring thundershowers. Salts rise to the
 
surface .:ith the capillary 
flow of water nnd concentrate near the soil
 
surface, 
 Rice (OrLia sativa,) seedlings so-wn by the traditiuon,pll broadcast 
method are dar,.ged by the high salt conck nLrj-tioUn in the upper soil
 
layer. To circumve.nt this ].roblen, ft.rmers plant th( ;ceds in 
 the bottom 
of swv.ll holes r-:dee with a sharpened woodcrn post. The seedlings then 
develop in soil with a lower salt concentration than is prasent at the
 
soil surface. BRRI ha.s suggested that stands 
can be improved by dibbling 
rice seeds in the bottom of the furrow made with 7 plough. This tech
nique was tested to quntify its effect on rice performance relative to 
traditionil methods. 

Discussion
 

This trial was originall , sown in late iNarch but needed to be resown' due
 
to uneven emergence. The second seeding 
 date was later than normally 
practiced by most farmers; however, salinity fluctv:tions were still. 
intense because of a prolonged dry period in May. The yield of Boilam 
dibb' d in the furrow was not significantly greater than Boilam seeded 
by broadcasting and laddering, but was significantly greater than the 
yield obtained by the traditional dibbling method (TM,3LE 4). This 
observation is contrary to the anticipated result. The popularity of 
the labour intensive dibbling method, however, suggests th:1 t fr rs 
find the techni-ue more successful than this trial indi. 

http:circumve.nt
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TABLE 4. Char Bat, Aus Seeding Method Iial 

Seeding date: 22/4/86 Dcsign: RCB 

Harvest date: 17-18/8/86 Replications: 4 

Plot size - planted: 3m x 4a Seedrate: 75 kg/ha 

5m2- hrvested: Fertilizer: 20/20/20-10-0 

Spacing - row: 25 cm (N at 16, 40, and 57 DAS) 

- hill: 15 c'li Varit.y- Boilam 

Days to Plant Till rs Yield
Seeding method flower harvr.st htm 

cm # t/ha 

Broadcast ana laddered 88 118 81 304 1,92 ab 

DibbleO 88 1iJ 91 310 11,7. b
 

Dibbled in furrow 88 113 90 275 2.05 a
 

Mean 88 118 87 296 1.89
 

LoS°D. (.05) NS NS NS NS 0.26
 

C. V.(%) 1 1 7 28 8
 

http:harvr.st
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CHAR ATA j VN TRANSPLANTING METHOD OBSERWLTION 

Introduction 

Ieather in 1o1-:kholi District is unpredictable dirinq th. seedling stages
 
of am.n (Oryza sativa). If heavy rain shortly after young seedloccurs 

ings are broadcast on the Ixeds the number 
 of seedlings that can be harvested 
from thr: seedb(d for transpl-.ntinq is relucecd. If the heavy rain occurs 
just after tr .nsplanting, seedlinqs on lower elevation fields may remain 
submerged for several days and the seedlings may die. If the remaining
 
stocks of sees are insufficient to replace the lost seedlings, the far
mers will need to purchase seedlings. 

A trial was conducted to determine whether a single seedling transplanted
 
twice 
could produce yields equal to the traditional planting system. 
Farmers generally transplant their rice seedlings directly from 
eedbeds
 
into production fields placing two to four 30 day old seedlings per hill. 
If the seedlings are older, the tillering capacity of each seedling is
 
less and a greater number of seedlings per hill must be placed to achieve
 
maximum yield. Method 41 in this 
trial was the traditional method using
 
30 day old seedlings and one transplanting operation. The recommended
 
system using 
20 da, old seedlings transplanted once i3 infrequently fol
lowed in the char region 
due to the high probability of submergence of 
these short seedlings, especially for high yielding varieties. 
Older
 
seedlings are taller and are less susceptible to submergence. Method #2
 
in this trial involves two transplanting operations. The first seedbed
 
is prepared in the usual way but the seedlings are transplanted into a 
second seedbed at the 2 leaf stage (10-15 DAP) with one seedling per hill 
placed in a 5 ci. grid pattern. These seedlings are transplanted again 
at the 8-leaf stage into the production field at the same hill density as 
method It1 but with only one seedling per hill. 

Results and Discussion
 

For the variety BRI., hills established from single seedlings yielded
 
equal to those having 2-4 seedlings/hill (TABLE 5). Stands looked
 
equal for both treatrrQ-nts. Gap filling i very important when only one 



72
 

seedling/hill is transplantedo seedlings 	which died left noticeable 

"holes" in the rice stand as the adjacent 	hills were not able to compensate 

adequately for the missing hill. A difference in plant nottuity was not 

observed between the two stands of rice. 

There are several advantages for the single s,'eIling single hill technique. 

It reduces the seed requirement for a cjiv&.n a-ec of i:'.!dby capitalizing 

on the plant's illeringi ability. Se.cnd, IL reduces the land area needed 

for the first seedbed. Prhaps the season for some suricr vegetables 

could be extended for an extra few weeks. Third, the workload of the 

farmer is spread over a longer period, but the total amount of work is 

also increased. The extra labor input would exceed the value of the 

saved seed under normal circumstances; yet this quantity of rice could 

be important when seedbeds have been destroyed and rice seed is especially
 

valuable,
 

TABLE 5: Char Rata Aman Transplanting Method Observation 

Seedbed date: 30/6/86 Design: Observation 

Transplanting date - Replication: 1 

Method #1: 30/7/86 Variety: BRII 

M[ethod #2: 14/7 and 10/8/86 Fertilizer: 20/20/20-25-0 with
 

Plot size - plonted: 75m2 N at 

- har--usted: 5-1m2 samples Method 41: 11, 26, and 52 DiT 

Spacing - row" 25 cm Method #2: 10 Days after " 

- hill: 15 cm 	 first trans.; 10 and 41 

Days aftor second trans* 

Insecticide: 084 kg R.pe

cord/ha at 57 LiT 

Planting Method Dlant Panicles/ 

2
flower maturity height m Yield 

cm # t/ha 

4.66#1: Transplanted 	 113 148 103 221 
one
 

#2: Transplanted 115 150 107 216 4,61 
twize 
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FENI kUS.ALRT TRIAL 

Introduction
 

Several advanced lines of rice (OrYza sativa) were tested during the aus
 
season in an Advanced Lines ,tdaptive Research Trial (AIURT) in cooperation
with BPIoU. The wastrial conducted at the MCC Feni Research Station.
 

Results and Discussion
 

BR-673-14--I-' matured very late resulting in heavy damage by birds* There
fore, yield data was not recorded for this variety. 
Among the other varie
ties, urbachi had the highest yield and the shortest time to maturity 
but yield differences were not significant (TABLE 6)0
 

TABLE G: Feni Aus ALRT 
 Trial 

Planting date. 
16/4/86 
 Spacing-row: 25 cm
 
Harvest date: 27/7-25/8/86 
 -plant: 15 cm
 
Plot size-planted: 3 .9m x 5m 
 Design: RCBD
 

-harvested: 12m 2 

Replications: 2
 

Planting method: 
 line sown 
 Fertilizer: 12/24/24-40-40.17
 
Seed rate: 5-6 seeds per hi.ll 
 N-P-K-S (Kg/ha)
 

N at 0/20/40 DAS
 

Variety 
 D'-- Plant ht. Panicles/Hill Yield
f'.ower maturity 

cm 
 # kg/ha
Purbachi 
 75 100 
 75 c 
 13.0 bc 2550
 
IR 25890-82-5-3 
 83 110 
 75 c 14,4 b 2410
 
IR 7156-720-3-2-1-1 
 102 130 
 82 b 
 12.8 c 2130
 
IR 50 
 80 105 
 70 d 
 16.4 a 2020
 
BR i 
 90 117 
 67 d 12.6 c 1760
 
BR 673-14-1-4 
 116 144 
 99a
 

Mean 
 92 118 78 
 13.4 2040
 
La S. D. (,05) 4 
 1.5 N'
 
C. V. (%) 

3 
 6 20
 

http:12/24/24-40-40.17
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CHAR B-.TA DI}, CT-SEEDED SHORT DUPTION AUS VARIETY TRIAL 

Introduction
 

Nara bhanga (ustubblbreaking?) is the commion rotation in m.-ny r1'on,; 
of the char° This refers to an aus/aman/fallow r~tationo The traditional 
aus (O2yza sativa) crown is cither IR8 or onc: of the local vorietics.
 
Cultivation of a shorter duration v
hi yielding variety hZ's potential to
 
reduce risk 
 ind to increase yield° Four selections tested by BRRI in
 
previous ALART trials 
were grown with the most popular local, Boilam, as 
check at Char Bata. 
 Two of 1-he four lines, BR201-193-1 and BR1656-22-1,
 
have b.en rulcas 2d for extension as BR20 and BR21, respectively. 

Discussion
 

Adverse weather during the 1986 aus season stunted growth severely. Early 
rains in late April were followed by drought until mid-June. Very high
 
temperatures were associated with the drought and many tillers died during 
this stress period, when flooding began in late June, these varieties 
recovered well from the drought stress. BR 20 hcad the highest yield but 
it was not significantly higher th.an the local variety, Boilam (TABLE 7). 
It has, however, out-yielded Boilam by 200 - 300 kci/ha at the res-arch
 
station over 
the past three years. BR20 has adequ,.te height to avoid flood 
damage during flowering, and short duration to fit into traditional Boilam
 
crtoppinq patterns0 Its tolerance to drought and salinity is adequate to
 
survive growing conditions in the charland, and its k,rnel size is accept

able to the charl:id people,
 

http:adequ,.te
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TABLE 7: Char Bata Direct-seeded Short Etuation ,usY:ri.ty Trial 

Seeding date: 9/4/86 Dcsign: 1f._BD 
Plot size - planted: 1.75m x 3.75m Relicati:u',s: $ 

- harvcstcd: '1.25m x 3.30m Secd r-ic:" 75 ku/h 
Spncing - rcw: 25 cm Fc-rti licr: 20/:?0/20-40-0 wi U 

- I-ll: 15 cm H'at .8 38, 67 DAS 

Insecticide: 1.1 k:; Toksian/ha 

at 18 UAS 

Da s to Plant ht. atflow..er maturity Panicles252 DiS harvcst 
 m Yield 

% -... cm - t/ha 
BR 20 80 b 91 a 122 ab 78 a 104 b 228 a 1.83 a 
IR 9729-67-2 81 b 93 a 123 a 87 a 11, a 181 b 1.81 a 
Boilam 90 a 92 a 120 bc 86 a 110 ab 240 a 1o64 ab 
BR 21 58 c 85 b 118 c 64 b 80 c 161 b 1.33 bc 
IR 9209-205-3-2 '0 c 78 c 110 d 47 c 61 d 147 b 0.92 c 

Mean 78 88 
 119 '2 
 92 191 1.50
 
L. S. D. (.05) 9 3 2 11 8 36 0.45 
C. V.() 7 2 1 10 5 12 20
 

http:usY:ri.ty
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CHAR BATA DIRECT.-EEDED LONG DURATION AUS VARIETY TRIAL 

Introduction 

Several lon duration lines have been released to replace IR8 during the 
aus (OrVza sativa) season. The lines BR3t BR129 BR14, BRI5, BR6 and two
 
earlier maturing lines, BR9 and BR203-26-21 were grown in a RCBD at Char
 

Bata.
 

Discussion 

No data was collected from this trial because most of the varieties died 
due to an unidentified cause. The longer duration lines were all affected 
while the shorter duration lines grew and developed normally. During the
 
drought in May, the leaves of the plants began to turn brown, symptoms
 
which resembled nitrogen deficiency or moisture stress. Nitroqen appli
cation failed to arrest this condition. When flooding occurred in mid
 
June, the condition was aggravated and the top growth of the rice plants
 
died off completely. 
The most likely cause for the strange phenomenon is 
drought and heat stress at a critical growth stage. No literature to sub 
stantiate this hypothesis, however, could be found. Two varieties, BR9 
and BR203-26-2, did survive and prw( ed normal yields. 
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CHAR BATA EARLY--WITURING OAN VAJIETY TRIAL 

Introduction 

Nine aman (oryza sativa) varieties were tested in a field representative 
of the hicqhcl" land where Rajasail rice is ustully grown. Because this
 
type 
of field dries up more quickly it is importa nt to find varieties
 
which mature early. Vrieties weru selected on 
 the basis of early maturity 
from results of the trial conducted last year. 

Results andDiscussion
 

Rice bug damage completely destroyed the IR50 variety shortly before 
flowering. The severity of the attack was likely due to much earlier 
flowering, it being the only host available at that time. 
 Statistical
 
analysis was performed only on the remaining varieties.
 

The varieties Rajasail and BR316-15-4--i 
were both of short duration,
 
but theiz low yields were associated with different causes. 
Rajasail had
 
a high proportion of lodged plants, whereas BR316-15-4-4.1 suffered from
 
stem borer, rice bug and blast disease.
 

All varieties except for BR315-12-1-1-1 and Pajam had some stem borer
 
infestation. 
These two varieties, along with Rajasail and BRI1, 
 suffered
 
from leaf roller. 
Leaf spot disease was observed on all varieties. A
 
cyclonic storm in November caused some kernel abortion. Due to all these 
conditions, yields were about 40 percent lower than those obtained last
 

year.
 

As in past years, it appears that BRI1 is thohighest yielding aman variety
for farmers and that there are, as yet, no experimuntal lines that surpass 
it (TABLE 1). However, this year the water stayed the fieldson until lat
er than usual were that not the case, the shorter duration varieties may 
have compared more favorably. 
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TABLE 8: 1986 Char Beta Early-Maturing Amen Variety Trial 

Seeding date: 30/6/86 Desi ,n: RCBD 

Transplanting date: 29/7/86 Replica tions'. 4 

Plot size - planted: 2m x 3.9m Fertilizerr 20/20/20-25-0 

- harvested: l.5m x 3.6m N applied 9, 26 and 40 DAT 

Spacing: 25 cm x 15 cm Previous Crop: Linseed 

Seed rc te: 2--3 plants/hill W'eeding: Once, 28 DAT 

Insecticide: Ripcord, 70g/ha 26 DAT 

Furadan, 17 kg/ha 41 DAT 

Days to 
flower maturity 

Plant 
height 

2 
Pan icles/m 

Kernel 
weight 

Yield 

cm 4 g/1000 t/ha 

BRII 113a 150 a 87 c 214 ab 25 d 2.88 a 

BR15-12-1-.-1 112 a 145 b 85 c 203 b 26 c 2.56 ab 

BR-46-5-C5 106 c 142 c 85 c 212 ab 25 d 2.52 ab 

Pajam 112 a 146 b 102 b 195 b 18 e 2.24 bc 

BR51-282-8-HR50 109 b 142 c 82 c 201 b 25 d 2,24 bc 

Kartiksail 107 c 1.42 c 1.15 a 231 a 30 a 1.71 c 

Rajasail 101 d 2.25 e 119 a 230 a 28 b 0.98 d 

BR316-15-4-4-1 101 d 137 d 99 b 147 c 2B b 0.87 d 

Mean 108 141 97 204 26 2,00 

L. S. D. (.05) 1 1 6 24 . 0.59 

C. V. (%) 0.8 0.6 404 7,8 1.9 20.0 
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CHAR BATA ILTE-MATURING ANAN VARIETY TRIAL 

Introduction
 

Sixteen aman ( a sativa)varieties were te,.tcd in a field representative 
of the lower land where Kalamota rice is usually grown.. Because this type 
of field remains flooded for a longer period, latcr-maturing varieties
 
were selected for this trial. 
 Both currently recommended and experimental 

varieties were included. 

Results and Discussion
 

The variety BRIV 
was the first to flower but then was completely destroyed
 
by rats. The rats appear to be particularly attracted to rice at the
 

flowering state.
 

Nizersail, IKalrmot- and BR222-26-358 had a great deal of lodging. Leaf 
spot disease was observed on all varieties except BRIO, BR593-676-4-1'2,
 
BR593-698-5-1-8 and BR51-201-1-HR97. On the latter variety, narrow spot
 
was also observed. 
Leaf scald was observed on all varieties except Nizer
sail, Kalamota, BRI4, BR51-201-1-HR97, BR51-74-6-J1, BR51-.19-6-HR50 and 
BR222-26-358. 
Blast was observed on Nizersail, BRIO, BR593-676-1-1-2 and
 

BR593-698-5-1-8.
 

Leaf roller insect damage was observed on all varieties except BR222-26-358.
 
Stem borer was seen on nll varieties except BR236-10-2-2-1, BR51-49-6-HR50,
 

BR51-74-6-JI and BRSI-282-8-HR50,
 

None of the experimental varieties tested surpassed the three currently
 
r6'ommended HYV varieties, BRIO, BRI11 and BR4(TAIBLE 9). These three yielded 
far more grain than the local varieties. The-shorter stature of the HYV
 
varieties increases their susceptibifity'to flood damage. In the Char
 
Bata market high kernel weights are preferred. In these two respects, the
 

HYV varieties fall short of the local varieties to a small extent.
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TABLE 9: Char Bata Late-Maturing Aman Variety Trial 

Seeding date: 17/07/66 Design: RCBD 

Transplanting date: 14/8/86 Replications, 4 

Plot size - planted: 2m x 3.Qm Fertilizer:.% 20/20/20-25-0 

- harvested: 1.5m x 3.6m N applied 10, 31 and 54 DAT 
Spacing: 25 cm x -_15 cm WOed irc., two times 

So*u rate: 2 - 3 plantsiiill Insecticide: Furadan' 17 kg/ha 28 DAT 

Variety - -- y s to Plant Panicles/m2 Kernel Yieldflower maturity height weight
 

cm # g/1000 t/ha
 

BRIO 108 cd 139 e 98 cd 189 bc 24 e 3.71 a
 

BR16-127-41-3 108 cd 138 f 103 bc 193 bc 25 de 
 3.69 a
 

BR593-698-5-1-8 110 b 141 c 84 c 259 a 27 c 
 3.59 ab
 

BR236-10-2-2-1 110 b 141 c 99 bcd 
 201 bc 24 e 3.56 abc
 

BR1. 106 ef 138 f 99 bcd 213 bc 25 de 3043 abcde
 

BR4 110 b 141 c 100 bcd 186 cd 24 e 3.34 abcde
 

BR51-201-1-HR97 '-109 bc 138 f q9 cd 203 bc 25 de 3.14 abcde
 

BR51-49-6-HR50 110 b I-0 d 104 b 219 b 25 de 
 3.05 bcde
 

BR51-74-6-Ji 109 bc 141 c 100 bcd 212 bc 24 e 3.01 cde 

BR593-676--1-2 109 bc 139 e 96 d 196 bc 26 cd 3.00 cde 
HR51-,282-8-HR50 103 g 135 g 100 bcd 1'55 dl 26 cd 2.90 de 
Cisadone 107 de 138 f 90 e 175 cd !.30 b 2.80 e 
Nizersail 111 a 144 b 125 a 195 bc 20 1.26 ff 

BR222-26-358 105 f 139 e 104 b 209 bc 24 e 
 1.05 f
 

Kalamota 114 a 150 a 121 a 
 220 b 32 a 0,77 f 

BR14 89 h -... 

Mean 108 140 101 25
201 2.82
 

L. S. D. (.05) 1 1 6 33 1 
 0.58
 

C. V. (%) 0.7 0.4 4.0 11.2 3.3 14.3 



FENI TRANSP1,"mJTED AHIN VjRIETY TRTL 

Introduction 

Several aman (Orvza sativa) varieties were tested at "he Feni Research 
Station. This triail was conducted to compare some new varieties with 
some well established varieties. BR-11 and Pajam are purhaps the most 
popular aman varieties ;T farmers in Feni :And CoirLilla Districts. In 
the MCC 19E,- Fni hrmmsplmated an variety x fcrtilizer trial (see MCC 
1985 Research Results), BR-11, BRC 16-127--3 end Pajam yielded best 
among eight tested variutLies The line BRC IG-127-4-3 has consistently 

yielded well in past years' trials.
 

Results and Discussion
 

No significant differences in yield were found among the varieties tested
 
'TBLE10). BR-11 yielded the highest, IR-50 yielded the lowest. BRC
 

16-127-4-3 again this year yielded well. 
 Considering IR-50's extremely 
early maturity relative to Pajam and BR-11 (established varieties among 
farmers in Comilla and Feni Districts) and low yield, further testing 
with this line is probably unwarranted. Bird damage on IR-50 occurred in 
this trial. Researchers at BRIZI have cautioned that varieties with too 
early .maturity are prone to attacks from birds and rats. Thus, maturity 
close to that of the locally important varieties is an important selection 
criterion. Significant differences in plant height and panicles per m2
 

were noted. The variety Pajam was the tallest, significantly tallQr than
 
all varieties but BR-850-9-1-i; this perha-s in p-rt accounts for the popu
larity of Pajam among farmers, since it provides more straw yield for 

cattle feed. 
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TABLE 10: Feni Transplanted Aman Variety rial 

Planting date: 21/6/86 Design: 
 RCBD
 
Transplanting dte: 27/7/86 Replications: 3 
Plot size - planted: 3.9 x 3.5in Fertilizer: 0/30/30/20-60-40-15
 

- harvestcd 2.5 
x 3o0 m N at 0/10/40 DAP and at
 
Spacing - row: 25 cm 
 panicle initiation
 

- pl ,nt. 15 cm Pesticide: 16 l:g/ha Furadon at 80 DAP 

Variety Days to Plant Paniclesarieyr maturity height 2per m Yield 

cm # t/ha
 
BR-i 127 158 91 c 
 219 cd 4.12
 
BRC-16-127-1-3 126 156 
 93 c 225 bc 3.97 
BR-850-9-1-1 120 151 112 a 237 b 3.68 
Pa jam 116 143 114 a 222 bc 3, 46 
BR-14 105 130 
 98 b 206 d 3,28
 
IR-50 
 89 112 67 d 309 a 2.64 

Mean 114 142 96 236 3.52 
L. S. D. (.05) 
 2 15 NS
 
C. V. (%) 1 3 11. 
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NATHER 9TlIJA STATION DEEPATER RI V, RETY TRT.L 

Introduction 

Some rcCentllv:kvw.-opcJ amn (Or.zc sntiva) lines received from BRRI were 
.incl.udecd in a. v-riety tri,l witlh some local lin(es to see if the newer
 
lines had sone advantagcs over th prcs-.ntl . 
 loca! lines. No ferti
lizer lwas nplicd in this trial. Plots , ,ea 1 ic sov.n (25 cO lines) rather 
than broa.dca-st L-) .r,vcnt mxing of scudo ,i1 the pl,)ts tec hjnd weeded 
twice.
 

Results ani Discu!iop 

BR 308-2B-2-1 was includcd in thc trial, hut cats showed a preference for
 
it and so it 
 ws not included in this analysis. Rice yields in this area 
were generally depressed duc to heavy rains in October and November. The 
b-st of the new lines, Janaki and IR 111&5-0-0-o0--58-2 did as well as the 
local lines and .1 kecd g7ood in the field (TAPLE 11). These two lines are 
presently Ling tusted against two local lines in a trial being conducted 
in an on-farm trial at Chitosi station° Of special concern in dealing with 
these lincs, cspccial.ly IR .1185-0-0-0-&-2, is how imuch the HYV plant 
type influences mixed aus/aman cropping, and relay planting of rabi season 
crops. The lin,_s not included in the farmers' field trial have been planted 
in an observation at the Chitosi station Research Station. 

http:cspccial.ly
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TABLE 11: Nather Pctua Station 5eepwater RiCe Variuty Trial 

Seeding date: 1/,/86-2/1/86 Seed rate: 100 kg/ha 

Plot size - Pl-nted' . x Im Furtilizer: none 

- harvested: 2 x 2m Planting method: line sown - 25 cm 

Replicaticns, lines 

Variety Floworing Harvest Plar.t Panicles 
-2DVtri Deyte per, Yield[,e]:.t perr 

cI 41 t/ha 

Sadapankaish 27/10/86 28/11/86 193 b 90 ab 1.34 a 

Janaki 22/10/86 24/11/86 202 a 82 abc 1.16 ab 

Gilamite 27/10/86 2z,/11/06 201 a 88 ab 1.15 ab 

Gorcha 27/10/36 24/11/86 198 ab 96 ab 1o13 ab 

IR-11185-0-0-0-S8-2 2/11/86 6/12/86 151 e 107 ab 1.08 ab 

Keora 22/10/86 16/11/86 175 c 96 ab 1.05 ab 

BR-224-2B-2-5 27/10/86 16/11/86 169 c 11 a .96 b 

UC-493 2/11/86 6/12/86 159 d 77 bcd .89 bc 

Karticksail 19/10/96 18/11/86 176 c 53 cde .56 cd 

DWCB-B-110-M13-B 2/11/86 6/12/86 15. de 31 ef .44 de 

IR-11288-B-B-118-1 2/11/86 6/12/86 157 do 49 de .44 de 

CN-540 5/10/86 6/12/86 152 do 17 f .23 de 

IR-7691-OT--2-2-1 2/11/86 6/12/86 153 de 15 f .19 e 

Mean 172 70 .82
 

L. S. D. (.05) 7 31 .35
 

C. V. (%) 3 30 30 
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CHAR BATA DEEPWATER AWAN VARIETY TRIAL 

Introduction 

The charland region is not considered a deep wa;er rice (Oryza sativa)
 

area. Some areas, however, cannot grow HYV rice Tecause of the risk of 

submergence during intense rainfall cvents. WJ:ny HYV !ines also tiller 

poorly in deeper flooded aruas. ,\ trial we's conductd with some deouwater 

arman lines received froi BRRI to test the suitabilit, of ir!roved deepwater 

lines for deeper flooding charlanJ areas. 

Results and Discussion 

The deepwater lines were not very acceptable for transplanting. The stems 

were -very tender and tore easily when the seedlings were uprooted. The
 

plants qrew poorly, stands looked very ragged, and lodging was a serious
 

problem for all but the three IR linus. Yields, too, were less than the
 

usual 2.5 -3.0 t/ha yields one can usually expect from the traditional
 

variety, Kalamota, which is well suited to this growing environment (see
 

the Bhatirtek Cropping Systems Site Report). Of the new lines tested, 

IR 21178-43-1-2-2-2 yielded the best (TABLE 12). 



86
 

TABLE 12: Chef Bata Deepw-r Aman Variet Trial 

Transplanting date: 28/8/86 Design: RCBD 

Plot size - planted: 2m x 3.75m Rcplicziuns. 3 

- harvested: 1.51n x 3.45m Fertilizer: 20/20-25-0 with N 

Spcacing - row: 25 cm at 10 & 30 DAT 

- hill: 15 cm 

Variety Plant TJ 1lersheight /m2 Yield
 

cm t/ha
 

IR21173o-13-1-2-2-2 88 bc 155 
 2.22 a 

Cisadone 85 bc 134 1.99 ab 

IRI185-B-B-850-1 90 bc 185 1.74 abc 

DWCT56-1-2-0-1 89 bc 149 1.57 bc 

XR1178-42-1-3-3-1-3 92 b 148 1,55 bc 

DWCT156-1-2-0 85.bc 120 1,47 bc 

DWCT31-4-1-2-2-0 81 c 126 1.47 bc 
DWCTI56-0-0-0 82 bc 131 1.29 c 

DWCT34-1-3-B 81 c 118 1.22 c 

Namsaqui 19 106 a 101 0.56 d
 

Mean 88 137 1.51 

L. S. D. (.05) 11 NS 0.54 

C. V. (%) 7 18 21 
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FENI TRANSPLNTED DEEPIWJATER VJ-I ETYiAMAN OBSERVATION 

Introduction 

Ten lines of transplanted deepwater aman (Oryza "etiva) werc tested at
 
the Feni 
 ,cs-c-.rch Station in 1986. Originally, these lines were direct
seeded in Mrch; during April, however, heary causedrains flooding. 
Nany of the lines did not tolerate this flooding wcj.l, so seedbeds for 
all lines we.re start-d on ilay 21. This tril is thus thu. res!ult of th-e
 
ten lines - su .ded planted on 
 Uu:y 21 and inter transplanted into an area 
with less flooding depth. It should be noted that the Forl location is
 
in a medium highland area not a deepwater area0 These lines 
were planted 
close to the road, where there is a bit deeper flooding (maximum 75 cm in
 
1986). s such, the best of these lines bewill tested at MCC's medium 
lowland site (true deepwater area) at Chitosi Station, Comilla District,
 

in 1987,
 

Results and Discussion
 

The plants performed well in the early growth period. Flooding was minor, 
and varied from 3-A cm to 75 cm during the time flooding levels were
 
measured (June 1 through October 14, 1986) most of the time flooding
 
depths ranged from 3-25 cm. Most lines lodged considerably, as might be 
expected from deepwater rice grown in low water depth conditions. The
 
exceptions were IR 21071-42-1-3-3-1-3t IR 21178-43-1-2-2-2 and IR 11185-B
B-850-1, which did not dodge much, if at all. 

In this trial, the lines DW'ID-156-00_0 and IR-11185-B-B-850-1 both yielded 
4 tons or more per hectare (TABLE 13). More testing of some of these lines 
will be done at Chitosi Station in 1987. 
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TABLE 13: Feni Transplanted Deepwater Aman Variety Obscrvation.
 

Planting date: 21/5/86 Fertilizer: 20/20-10-20 
Transplantinc date: 17/6/86 N at 0/39 DAT 

Plot size - pl,-ntd:: 5 x 6m Irrigation: none 

- hadrvestcd: 3 x 3m Pesticide: none 

Spacing - row: 25 cm 

plant: 15 cm 

Variety Dsto Plant Panicles/m2 Yield
flower harvest height
 

cm 0 t/ha 

DWCT-156-0-0-0 144 174 120 146 4.29 

IR-11185-B-B-850-1 152 183 112 156 4.00 

IR-21178-43-1-2-2-2 163 192 105 197 3.38 

Cisadane 13 7 169 119 190 3.03 

DWCT-156-1-2-0-1 143 174 I18 165 2o56 

DWCT-156-1-2-0 146 176 101 159 2.26 

IR-21071-12-1-3-3-1-3 137 169 121 202 2.24 

DWCT-13 4-1-3-B 144 174 111 181 2.02 

DWCT-131-1-1-2-2-0 143 174 113 152 1.61 

Nam Saqui-19 128 158 140 130 1.33
 

Mean &T17" 116 170 2.67 
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FENI DIRECT-SEEDED DEEP'ATER R.PCE WRIETY OBSERVATION 

Introduction 

Twenty-fTour lines of (irect-seded deoepwater rice (Oryza sativa) were 

tested at the Feni Research Station in 1986. This location is not in a 

deepwater area. However, a lower lying area adjacent to the Station was 

utilized to test these lines. 

Results and Discussion
 

Maximum flooding at the site was 75 cm during thu last week of July.
 

During August and September, minimum water depth was 4 cm and maximum 

was -15 cm. Thus, in terms of flooding level, thesu lines were not given 

a real rigorous test and yields cannot be used as a selection criterion. 

Yields ranged from 4.17 t/ha (Habigang Amn -) to 1.33 t/ha (Habigang 

Ankin 1) as shown in (TABLE 14). The lines BI(-6988-52-1-3-0 and B-4259-48
2 

1-3-BR-4 tillered well with resulting high numbers of p:nicles per m 2
 

The most promising of these lines will be tested at the Chitosi Station
 

medium lowland site in 1987. 
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TABLE 14: Feni Direct-Seeded Deepwater nice Observation 

Planting date: 4/6/86 
 Spacing - row: 25 cm
 
Transplanting date: 6/7/86 
 - plant: 15 cm
 

Plot size -. planted. 3 x 4.95m Fertilizer: 0/30/20-;0-0 
- harvested: 2.5 x 3.75m N at 0/10/40 DAT 

Variety flowering height PaniclesDaysmaturityto Plant Paniclesper hill per M2 Yield 

cm 4# t/ha 
Habiganj Aman 4 137 168 160 1405,3 4.17
 
BKN-6988-52-1-3-O 144 176 93 8.0 228 3,77 
B-4259-48-1-3-BR-1 144 177 105 7.8 223 3.66 
IR-1185-B-B-050-1 144 176 106 5.1 144 3.30 
CN 540 
 136 168 94 4.9 129 2.84 
DWCT-156-1-2-0 130 162 137 133.4.8 2,76 
DWC-B-110-I3-B-BIZ 151 179 
 151 405 125 2,61 
G-5560 150 177 183 
 4.5 98 2.30
 

Kartikshail 137 168 160 5.6 147 2,20 

DWC-B-283 
 135 165 
 160 3*3 88 2,11
 
Pathkola HR-16 
 142 172 154 5.7 149 2.11
 
IR-11280-B-B-421 
 130 162 148 4.4 130 2.11 
Badol 613 139 170 154 4.9 128 2.05 
Habiganj Aman-2 138 
 169 
 208 5.9 154 1.99 
IR-11185-0-0-88-2 142 172 14IV. 8 127 1.93
 
Khama 4918-X-12 150 152
179 
 .8 128 1.83
 
Goda 142 6.0 156 1,74
137 168 


Haniganj-Aman-8 138 169 221 4.5 147 1.71 
BR-516-48-3 139 169 
 155 -1.0 106 1.67
 
BR-22-2B-2-5 
 133 168 154 6,5 
 171 1.62 
DWC-B-I.-I-X-6 140 171 181 5.6 147 1.58 
Sadapankaish 139 169 188 4.5 
 117 1.57 
BR-311-B-5-,I 139 170 147 5.5 145 1,51 
Habiganj Aman-1 135 166 172 5.8 158 1.33 

Mean 
 153 5.3 142 2.27
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NATHER PETUA SOYBEAN-DEEPWATER ANAN CROPPING PATTERN TRIAL 

-..ntroduction 

Because soyberans (Glycine max) are usually harvested in April and May 

after broadcast aman (01-,za sativa) planting in deepwater arnan areas it 
is difficult to place, them into the deepwater aman crooping patterns In 

this trial condllucted at the Nather Petua esearch .- tation, rice was re

lc.yed iim:o a I-and of soybeans and planted after soyhedins to compare the 

effect on :_-ice yield of the various methods. in one pattern soybeans were 

dibble planted (,"5 cm row, 5 cm plant spacing) in December and the rice 

was rela yed in carly IHarcho In the two oLther pattern.; soybeans were 

broadcast in (30 kg/ha) and line sown (60 cm row, 5 crm line spacing) in 

January, and the rice relayed into these plots in mid-February Another 

pattern was line sowing soybeans (30 cm row - 5 cm plant spacing) in 

January and then, after soybean harvest, transplanting in deepwatcr aman 

as soon as conditions permitted. As controls, one pattern was December 

planted soybeans with rice dry seded after the soybean harvest and another 

pattern was rice sown into a fallow plot in ki rch. 

Results and Discussion
 

The soybeans did very poorly. They d.i-d not nodulate, either due to poor
 

inoculart or poor technique used in applying the inoculant. The rice grew
 

equally well in each treatment (TABLE '15); however, because the soybeans
 

didn't grow very tall, it is difficult to reach any conclusions about how
 

much they competed with the rice. The soybeans planted in December were
 

probably planted too early and may have received some cold-damage, Trans

planting deepwater aman in this environment is very risky and probably
 

should not be considered as a consistent option. It should probably only
 

be considered for those cropping patterns that include a rabi season crop
 

of such high value that the farmer could absorb the loss of the deepwater
 

aman crop without too much harm.
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TABLE 15: inather Petua Soybean - Depwater hman Cropping_ Pattern Trial 

Pli-nting dates.- Sbeons rice Plot 	size - planted: 3 x 5m 
Dibble plcnted soy (i,5 x 5 cm) 10/12/86 2/3/87 - harvested: .1m
 
Dibble plantd 
soy (20x5 cm) 10/12/86 24/3/87 Fertilizer - soybean: 20/60/20
Broadcast soy (30kg/ha) 2/[/g6 1.0/2/87 rice: 0/40/0

Line sown soy (60x5 cm) 2/1/86 1 /2 /,Y? Rice 
 seed rate: 100 kg/ha

Line sown soy (30x 
 5 cm) 2/1/6 	 1/7/r'7 DEin- 1.CZ1) 

ted ti -,ns. 41)i~eplica 
ted) 

normal rice 
 1,/3/87
 

Treatments 	 Flow. date Harv. date Plant ht. Heads/m 2 YieldSoy rice soy rice soy rice soy rice soy rice
 

cm cm 4 # t/ha t/haD.p. 45 x 5 cm 
 12/2 22/10 16/3 17/11 35 166 28c 
 109 .37b 1.12 
D.p. soy 30 5 	 12/2x cm 22/10 16/3 17/11 35 166 521 77 °37hL , 
Broadcast soy 30 kg/ha 
 2/3 22/10 16/4 17/11 30 165 39b 116 68
. a 1.21
 
Line sown soy 60 x 5 cm 2/3 
 22/10 16/4 17/11 31 
 165 20c 165 .50ab .96
 
Line sown soy 30 x 5 cm 2/3 
 22/10 16/4 17/11 29 	 167 41b 
 167 .65a 1.36
 
Normal rice 
 22/10 17/11 
 165 
 165 1.04
 

Mean 

32 165 36 .51
99 1.13
 

L, So. Do (.05) 
 NS NS 10 NS 
 .25 NS
 
C. V. (c 14. 1 19 34 32 29 
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WHEAT 

CHAR BaTA IqIZ'T SEED RATE TRIAL 

Introduction
 

Wheat (Triticm aest.vum) yields in the char are limited by soil salinity. 
Plants on saline soil tend to be small, with few tillers. This experiment 
was done" to find whether higher plant density might compentate for the
 
reduced size of salt-affected plants.
 

Results and Discussion 

Because the soil 
was slow to dry, seeding was delayed beyond the usual
 
recommendation fcr wheat. 
Insect problems (wireworm, cutworm and stem 
borer) during the seedling stage caused general reductions in plant stands; 
so much so that there was less than one head at harvest for every plant 

emerged (TABLE 16). 

Yields were low because of the above two reasons. However, there was a
 
significant linear response of yield to seed rate. 
The slope of the res
ponse was 8.°, 
 kg yield per kg of seed, and there was no significant devia

tion from linearity.
 

This result suggests that higher seed rates may be able to increase wheat
 
yields on moderately saline soil. However, because of the high costs-of
 
these seed rates, it will be necessary to examine methods of controlling
 
the thinning of stands caused by insects.
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TABLE 16: Char Bata Wheat Seed Rate Trial 

Planting date: 28/12/86 Design: Latin square 

Harvest date: 25-26/3/87 Replications: 8 

Plot size - planted: 3.Om x 3.Om Fertilizer: 60-10-0 at seeding 

- harvested: 2.Om x 2.Om Previous crop: BR1 aman 

Row spacing: 20. cm Varict': ;,t-ir 

2 2Seed .. ays to Plants/m heads/m 2 Plant Grain 
rate flower nmturity 16 DAS at harvest height yield 

kg/ha # 4 cm kg/ha 

50 54 91 98 84 54 240 

100 54 91 148 135 56 600 

120 53 90 194 172 52 930 

140 53 90 233 204 54 1080 

150 53 90 202 182 54 920 

160 53 90 237 208 51 1100 

180 52 90 250 236 54 1270 

200 51 90 325 310 56 1580 

Mean 53 90 211 191 54 964 

LoSoD.(005) 49 43 266 

C. V. (%) 22.7 21.9 26,9 
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CFl-R BATA LI{AT XVAUIETY TRIAL 

Introduction 

This trial was performed to test the reccnmmLnded wheat (Triticum aestivum) 
varieties of Dngledush for their performance under late-sown saline char
land conditions. The was seeded a tilled, moderatelytrial in saline field. 

Results end Discussion
 

Due to late seeding, salinity, and insects causing stand reduction, yields
 

were low (TABLL i7). There were no 
 significant differences in plant den
sity, heads per square meter, plant height or yield. lowever, the varie
ties Agrani and Akbar flowered significantly earlier. This feature could 
enable these varieties to cscape hct stress during flowering. However, 

it was evidently of no benefit to yield this past year. 

TABLE 17: Char Bata 11eat Variety Trial 

Planting date: 27/12/86 Design: Latin Square
 

Harvest date: 22-25/3/&7 Replications: 5
 

Plot size - planted: 3.Om x 3.Om Fertilizer: 60-40-0 at seeding 

- harvested: 2.Om x 2.Om (incorporated with 

Row spacing: 20 cm 
 last plowing)
 

Seed rate: 150 kg/ha
 

Days to Plants/m2 He.ds/2 PlantVariety - Rds/in Yieldflower maturity 16 DAS at mturity height 
# 4, cm kg/ha 

Barkat 56 b 91 225 211 49 1050 
Agrani 51 d 08 193 190 49 1000 

Ananda 57 a 20791 213 19 800 
Akbar 52 c 185 t789 102 
 860
 

Kanchan 57 a 
 91 215 232 48 810
 

Mean 5,1 90 205 206 48 919 
L.S.Do (.05) 0.5 NS NS NS NS
 
C. V. (%) 0.7 21.8 23.2 3.8 30.8
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FENI LATE-PLANTED IRRIGATED '1111EAT OBSERVATION 

Introduction 

Normally, wheat (Triticum aestivum) is grown under rainfed conditions in
 
i.nladesh. :n this trial, of interest was how four important Bangladesh
 

whea varieties would perform under both irriated and rainfed conditions.
 

Since many farmers in MCC extunsion program's target group have rower 
pumps, this inforiation aight bu cl? value to the farmer Lhnt could poten
tially irrigate. Under late-planted conditions, moisture stress becomes a 
limiting factor to production, since February and March are often extremely 

dry.
 

Results and Discussion 

Severe bird damage occurred at the time of grain ripening, so yield data
 
are not reliable. Yields per plot were based on extrapolation from the
 

yield of undomaged heads within each plot. 
The number of plants per harvest
 
area was then determined, and the extrapolation computed.
 

Irrigated wheat yields were much higher than non-irrigated wheat yields 
(TABLE 18). In the case of Kanshon, for example, the yield of the irri
gated plot was over seven times the yield of the non-irrigated plot. If
 

space permits, this trial will be run again in 1987-LUs.
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TABLE 18: eni Late-planted Irriqated Weat Observation 

Planting date: 15/12/86 
 Seed rate! 120 kg/ha
 
Harvest date% 12/3/87-14/3/87 Fertilizer: 60-60-10
 
Plot size - plonted: 4.5 x 5,0m Irrigation: 16 and 44 DAP5 

- harvested: 	 3m Pesticide: none 
Planting: broadcast 

Variety 	 Plant Plantheight 	 Total a/stand/m 2 	 Irrigation tim Yield a 

per 22.5m plot 

cm 4 	 minutes t/ha
 

Iriated
 

Akbar 63 
 180 
 60 1.44
 
Kanchon 70 
 222 
 60 	 IV89
 
Sonalika 	 70 225 
 60 2.10
 
Annando 
 69 204 	 60 
 1.48
 
Mean 68 208 	 60 
 1.73 

Not irriated
 

Akbar 	 58 70 
 nil 0.40 
Kanchon 62 86 nil 0.25
 
Sonalika 
 61 105 	 nil 
 0.49
 
Anando 
 60 104 
 nil 0.44
 
Mean 60 91 
 nil 	 0.39
 

a/ because of 	intense bird damage to the plots around the time of harvest, 
yields per plot were based on extrapolations from undamaged heads within 
each plot; thus, the yield data is not very reliable. 
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ENTERCROIPIIM1986 _QiIT0SI STATION £ET-PULSE TRIAL 

Introduction
 

In & wheat (Triticum aestivun) - rice (Orvza sativa) rotation yields are 

known to decrease over tie. 3zc.use the sustainaility of such a rota

tion (wheat/rice) is in question and because pulse intercropping might 

producc .ore inco.ic:, owxcjs (3!\'cine max), chiJckpea (Cicer arietinum) 

and cox.raa (Vicnan., ruculat&) were intercrorued with wheat at the Chitosi 

Station research station to try and get an initial idea of which pulses 

might work best in this environment (deepwater rice area). 

The wheat was planted using the asr,- ri-inimum tillage teichnique (straw 

removal -. 2 rakings - broadcast wheat see!d and fertilizer - 2 takings 

2 ladderings - re-application of straw). The pulses were line sown (80 

cm lines) after broadcasting the wheat seed and the completion of the
 

remair.ng tillage. The wheat was planted at 2/3 normal seedrate (80 kg/ha) 

and the pulses at about .; normal seedrate (Soybean - 40 kg/ha; chickpea 

25 kg/ha; ceovpea 17 kg/ha). 

Results and Discussion
 

The wheat and chickpea were severly damaged at the seedling stage by army

worms. T]he soybeans and cowpeas were left untouched by the armyworms. 

Removal of the straw mulch detered the armyworms, however the damage done 

before straw removal was severe enough that the trial was Pbandoned. Re

moval of the mulch exposed the armyworms to being eaten by birds and also 

reduced soil moisture levels. it ,,as thought that high soil moisture 

levels caused by heavy rains in early October ond Novemner (which delayed 

flood recession until. the first week of Decormber) probably contributed 

heavily to the armyvworms being such a problem this year. 

http:remair.ng
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VEGETABLES 

Bean 

FENI GREEN (BUSH) BE-N RESPONSE TO COWDUNG FERTILIZER TRIAL 

Introduction 

In a trial conducted last year at the Feni Research Station with green 

(bush) bean, (Phaseolus vlgaris), and reported in the 1986 RESEARCH
 

RESULTS (p.75), it was noted that the green beans in one spot responded
 

well to aA accidental application of cowdung. As a result, in this year's
 

trial the response of green bean to three different cowdung treatments
 

were compared with a non-cowdung treatment control. Since cowdung is 

readily available to many farmers, a significant boost in bean yield
 

might encourage some farmers to divert this multiple use product from a
 

fuel source to a fertilizer. The variety June Green was utilized.
 

Results and Discussion
 

The plants: grew well and there wao no evident damage from diseases or 

insects. Clearly, plant height was significantly affected by increased
 

cowdung application (TABLE 1). Treatments receiving 20 ton/ha of cowdung
 

grew the highest with a mean of 36 cm. The number of pods per plant and 

number of plants harvested were not affected significantly by differing
 

r tes of cowdung.
 

Pa yields produced under the different fertilizer regimes were significant 

at the 10% confidence interval. It is of interest that the smallest cow

dung application, 5 tons/ha, resulted in the highest yields, 540 kg/ha
 

(TABLE 1). It appears from these results that application of more than 5
 

tons/ha of cowdung only increased the green matter of the green beans, while
 

perhaps slightly reducing yields.
 

It should be noted that further research with green (bush) bean, at the Feni 
Station at least, will not continue for the present This is because June 

Green is not a registered variety in Bangladesh; and, yet, it has proven
 

to be a much better yielding variety than Contender, the approved (released)
 

variety in Bangladesh. In addition, MCC Extension is not extending green 
(bush) bean. Until something changes, further research is not deemed neces

sary.
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TABLE 1: Feni Green (Bush) Bean Response to Cowdung Fertilizer Trial 

Planting date: 7/12/86 Design: RCBD
 

Harvest date: 8/3/87 Replications: 4 

Plot size - planted: ,.2 x 5m Fertilizer: 40-40-52 

harvested: 3 x 4m cowdung - see below 

Spacing - row: 30 cm Irrigation: 15 DAP 

plant: 30 cma/ Variety: June Green
 

Cowdung Plant Pods/ Plants Dry beanb/
 
treatment 
 height plant harvested Yield
 

cm # 
 kg/ha
 
No cowdung 25 a 5.4 
 165 422 

5 tons/ha 27 b 5°8 185 540 

10 tons/ha 32 c 6.3 173 497 
20 tons/ha 36 d 5°7 181 488 

Mean 30 5.8 176 487 

LoSoDo (0.05) 2 NS NS NS 

C.V. (%) 4 10o4 12 11. 

a/ because of a seed shortage at planting, a 30cm plant to plant spacing was 

used instead of the recommended 10 cm spacing 

b/ significant at the 10% level 
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FENI YARD LON1G BEN POLE SPACING TRIAL 

Introduction 

The regular support system for the climbing *arboti or yard long bean
 

(Vja. uuculata var. sespuipedalis) vines requires a fair amount of 

bamboo and is, therefore, expensive. It was thought that input costs
 

could be reduced with different plant spacing and support systems. The
 

three treatments tested in tt'is trial were: 1) four to five seeds in a
 

small circle every 45 cm; row spacing of one meter; and a two meter tall 

bamboo post in the center of each hill; 2) similar to treatment one 

except with one meter tall bamboo posts; and, 3) the regular practice with 

a 90 x 15 cm row x plant spacing and bamboo support along the entire row 

in a cross hatch design.
 

Results and Discuss4on
 

The trial, planted on 2 February, 1986, did not perform very well. Many 

seedlings died due to beanfly attackq Those plants that survived, suffered 

from a yellow mosaic virus infestation, drought, breaking of the support
 

system because of frequent spring storms and another beanfly infestation. 

The average yield in the trial was 1.6 t/ha. Two observations include: 

1) the one meter pole system was probably insufficient in height; and 

2) the two meter pole system was probably tall enough, but because of its 

height it .•I.i a great tendency to fall over in the spring storms. A better 

system wJoulu be to have a pole running parallel to the ground at about a 

1.75 m height, held aloft by the tying together of the tops of the poles
 

of two adjacent rows. This should help to give some stability to the
 

support system.
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FENI YARD LONG BEAN DATE OF PLANTING TRIAL
 

Introductidn
 

A major problem with summer season borboti or yard long bean (Lina 1 

cltata varo.,S pd~alis), production is the beanfly, which can attack
 

and usually kill the plant at any stage of growth. A trial waf; set up to 

see if cerbain planting dates had a tendency to escape the beanfly infesta

tion and produce good yields.
 

Results and Discussion
 

The beanfly caused considerable damage to the plants regardless of the
 

planting date (TABLE 1). All the plants suffered from yellow mosaic
 

virus as well; especially the plants from the latter two planting dates.
 

The earlier pla:nted plots had lower plant stands because the cold weather
 

caused many of thL seedlings to become weak and die.
 

TABLE 1: Feni Yard Long Bean Date of Planting Trial
 

Planting date: variable Design: RCBD
 

Plot sizc - planted: 4,5 x 3.6m Replications: 3
 

harvested: 2.7 x 2.5m Fertilizer: 20-4 -55
 

Spacing - row: 90 cm Irrigation: as nercessary
 

plant: 15 cm Pesticide: Malathion as necessary
 

Plantsb/ Beanflyc/
 Planting Days to Plants 

2


date harvest per pod per m rating Yield
 

dd/mm/yy (1-5) t/ha 

15/12/85 98-134 6 2.8 3 2,35 

6/1/86 96-112 7 3.2 3 2.51 

27/1/86 79-91 5 4.3 3 2.17
 

17/2/86 64-70 2 5.8 2 1.70
 

Mean 5 4.0 3 2.18 

LoSoDo (0,05) NS 

C.V. (%) 25 

a/ harvest range 

b/ target plant population was 7.4 plants per m2
2 

c/ a rating of "1" indicates that there was no affect and "5" indicates 

that the plants were completely destroyed by the beanfly
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FENIYARD LONG BE&N DATE OF PLNTING OB3SERVATION 

Introduction
 

Yard long bean(Viqna unquiculata var. Gu 9 ujpdalis) is an important rainy 

season vcegetable in 3anglc.desh. A member of the pulse family, it is grown 

on highland ground, particularly around the bari sites. In this trial,
 

yard: longbcan :.s lantad at three week intervals for the period beginning 

ILpril 7, 19C6 Li-rough ,pril 20, 1987 on highland. Of special interest was 

whether or not Barboti could be grown during other periods than it normally 

is grown (MCC Vegetable Calender recommends sowing dates from mid-December 

through mid-August). 

Results and Discussion
 

For many of the planting dates the yardlong bean failed to produce any 

yield. Yard long bean planted on April 7 and April 28 was damaged by early 

rains, while yard long bean planted on June 30, August 11, September 9, ard 

September 22 was damaged by monsoon rains. No yield was obtained for any 

of those planting dates, except June 30. Beans planted in December, January, 

February and March produced poor, insect and disease damaged stinds, or no 

stands, or no stands at all. Bean rust and virus diseases were very hard on 

these plants. Rust was epidemic from December through March. Bean fly 

larvae were also a problem from December on into February. Fruits which did 

develop from plants planted December through March were of poor, unmarketable
 

quality.
 

Planting dates which eventually resulted in viable yields are presented in 

TABLE I. 'oi. dates do indicate that perhaps yard long bean can be planted 

in October and November with good results (the MoCoCo vegetable calender 

indicates otherwise). 
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TABLE 1: Feni Yard Long Bean Date of Planting Observation 

Plot size - planted: 3.9 x 1.8m Fertilizer: 20-40-55
 

harvested: 3.9 x 1.8m Irrigation:
 
Spacing - ro : 90 cm For planting uate: 13/10/86 

- plant: 15 cm 
 29/11/86 and 30/12/86
 
Variety:- Kagong Not-.ki For planting date ; 3/11/86 -

Replications: 1 
 26/11/86, 30/12/86 and 11/1/87
 

Planting Days to Days to Pods
 

Dateu/ flower 
 harvestb/ harvested Yield 

dd/mm/yy 
 4 t/ha
 

19/5/86 
 42 52-78 210 2.79
 
30/6/86 
 38 51c/ 55 0.71
 
21/7/86 35 
 48-60 83 1.28
 

13/10/86 44 
 57-76 3 7 6.41 
3/11/86 44 60-75 81 1027
 
24/11/86 
 41 55-60 76 1. 11 

Mean 
 41 54-67 147 2.26
 

a/ those planting dates which did not produce a yield are not included
 

b/ range from first to last harvest
 

c/ only one harvest of pods could be done before rain damage occurred
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BITTER GOURD 

FENI BITTER GOURD DATE OF PLANTING TRIAL 

Introduction 

it date of plC.nting trial was conducted to see how bitter guird (Momordica 
charantia)responds to planting date° Of particulair int;eest ,iar.: the 
differences in fruit borer attacks between planting dateso 'Th1e earlier 
planted bitter gou;:d plots shoul] yield carlier, with the earlier ripening 
fruit escaping th,: fruit borer infestation. The earlier ripening fruit 
would also demand a higher price on the market 0 

Results and Discussion 

Only two of thc 32 original seedlings from the first planting date survived. 
The plants that did survive grew v.:ry vigorously and produced an early yield 
(TABCE 1). IPhe plots of the remaining planting dates all had full plant 
stands° 
 The fruit borer infestation arrived with the development of the 
first fruit, so the damage due to the fruit borer insect was not escaped 
by any of the planting dates. Percent bad fruit differences were not signi
ficant. I:F a full plant stand had been attained from the first planting 
date a possible yiid could have been about 20 t/ha which is quite substan
tial. Further work should be done to see if transplanting the earlier 
planted seedlings would increase the survival rate and thus increase the 
final plant stind. 
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TABLE 1: Feni Bitter Gourd Date of Plantinq Trial 

Planting date: variable Design: RC3D 

Plot size - planted: 3 x 6m Replications: 2 

harvested: 3 x Am Fertilizer: 20/20-40-5 

Spacing: 1.5 x 1.5m plus cowdung at 4 t/ha 

Trellis: yes urea given at 0/25 DAP
 

Insecticide"/: malathion plus
 

gur mixture 

Planting Days tob/ Good Good Bad Bad BadC/ Total 
date harvest fruit fruit fruit fruit fruit Yield 

dd/mm/yy #/m 2 t/ha 4/m 2 t/ha % t/ha 

15/12/85 99-154 6.1 4.93 1.8 0.80 14 5.73 

6/1/86 84-139 11.7 11.8 3.1 1,57 12 13,40 

27/1/86 69-118 8.6 8°99 2,6 1.89 11 10.88 

17/2/86 69-97 3,0 3.20 1.4 0.75 19 3.96 

Mean 7.6 7.23 2.2 1.25 14 8.49 

LoSoDo (0,05) NS 5.79 

CoVo (%) 45 21 

a/ the mixture is considered a bait spray and was applied at weekly
 

intervals from 3 April to 4 May, 1986 

b/ the range in days from the first to the last harvest 

c/ calculated on a weight basis 
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FENI LATE-PIrNTED CABBAGE SPACING OISERVTION TRIAL 

Introduction 

In Bangladesh, the heads Df cabbage (Brassica oleracea var. c:,pitata) are
 

known to become smaller the later in 
 the rabi season cabbage is planted.
 

Hence, this 
trial was conducted to determine whether late-planted cabbage, 

clo.-,: could yieldwhen spaced together, make up for the loss attributed to 

latu-pl.arnting0 'Tic. normal MCC rccommendd spacing for cabbage is row = 
60 cm and plant = 45 cm. in this trial, 3no treatment utilized this spacing. 

The other treatment utilized a spacing of row = 40 cm and plant = 30 cm. 
Also of special concern in this study was whether the smaller sized cabbages 

would sell at the bazar, and for what price 

Results and Discussion 

As TABLE I shows, this observation trial consisted of only two replications. 

.Thus, the significance of the yield difference between spacing treatments
 

should be viewed with at least a small amount of skepticism. Nonetheless, 

the yield difference is very large. As exp.cted, the weight per head and 

head diameter was clearly larger for the normally spaced plants. The
 

smaller cabbage heads were marketable, but at a slightly lower price than 

the larger heads (Tk. 1.5 versus Tk. 2,0 per head). Nonetheless, the num

ber of mrk&Lable heads was substantially greater for the close-spaced 

cauliflowers, and, the input costs were the same except for slightly higher 

seed costs.
 

The marginal rate of r.oturn (MRR) was 258% for the close-spaced cabbages
 

(TABLE 2). This means thit for each additional taka of inputs for this
 

treatment, a taklna increase in profit was realized above the row-60 cm,
 

plant-45 cm treatment. Thus, close-spaced cabbages resulted in higher pro
fits. 
 F urther r.search should be conducted with this technique, including
 
different planting dates, and perhaps different varieties.
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TABLE 1: Feni Late-planted Cabbage Spacing Observation Trial
 

Planting date: 16/10/86 Replications: 2 
Transplanting date: 17/11/86 Varie ty: Atlas-70 
Plot size - planted: 2 x 6m Fertilizer: 40/40-80-105-28 

harvested: N at 5/30 DAT 
row: 60 cm plant: 45 cm: 4.8m2 rrigation! 43, 63, 72, 85 and 92 DId? 
row. 110 cm plant: 30 cm: 6.9r Insecticide: Basudin 

Spacing: (see below) (soil insecticide) at
 
Design: RCBD 
 24 	kg/ha at 0 DAP
 

Treatment 
spacing 

Days to a! 
maturity 

elght 
per head 

Heads 
harvested 

Head Market price 
diameter pcr head 

Yield 

g 1 cm Tk. t/ha 
Row: 66 cm 92-110 1510 23 25 2.00 50.20 

plant: 45 cm 

Row: 40 cm 90-104 1050 52 21 1.50 79.00 

plant: 30 cm 

Mean 
 1280 
 34 23 1.75 6 . 
LoS.D (0o.05) 7.87 
co vo (%) 1 

a/ 	harvest range in days after planting
 

b/ 	 while plants werc harvested from a 4.8 m area in the 60 cm x 45 cm 
treatment, this was adjusted by multiplying by 1.44 to give a yield 
adjusted to 6.93m 2
 the 	harvest area of the 40 cm x 30 cm treatment
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TABLE 2:- Marginal Analysis of Feni Late-planted Cabbage Spacinq Observation Trial 

Spacing trc&Aiment 	 Row: 40 cm Row: 60 cm
 

plant: 30 cm plant: 45 cm
 

Gross returna / (Tk./ha) 	 113,043 
 66,667
 

Variable costsb/ (Tko/ha) 251568 
 12,620
 

Gross margin (1k./ha) 87,475 
 54,047
 

MGM (CTk./ha) 	 33,428
 

MVC (Tk./ha) 12,9403 

MRR (%) 258 

ARR ( % ) 258 

a/ based on a price of 2 taka/ha for the larger hcads from the row = 60 cm
 

plant = 45 cm treatment, and 1.5 taka/ha from the smaller heads from 

the row = 40 cm, plant = 30 cm treatment 

b/ based on cost of 4 taka/gram for seed, and 375 g seed/ha for the normal 

spacing (row = 60 cm, plant = 45 cm) and 842 g seed/ha for close spacing
 

(row = 40 cm, plant = 30 cm); and a cost of 40 taka/hour for labor
 



1.1.0
 

CAULIFLOWER
 

FENI IATE-2;UNTED CAULIFLO4ER SPACING OBSERVATION. TRIAL 

Introduction
 

Late-planted cauliflower (Brassica oleracea var,. botrytis) is known to
 
produce smallcr heads, 
 and lower yields than early planted cauliflower.
 
In this trial, cauliflowers in one treatm,.,nt were spaced much closer toge
ther than in the other treatment, to see if the yield loss attributed to 
smaller head size could be made up for by close spacing. The second treat
ment involved transplanting the cauliflower at the normal spacing. The 
variety Early Sno;,jball- popular with farmers in Bangladesh, was utilized. 

Results and Discussion
 

A rather dramatic boron deficiency resulted in 75% unmarketable heads for 
the close-spaced cauliflowers (row-40 cm, plant-30 cm), and 50% unmarket
able heads for the normal spaced plants (row-60 rm, plant-45 cm). This 
deficiency was caused by the boron deficient soil, an extremely long dura
tion variety, and having sprayed boron only once during the growing season.
 
This demonstrates how long duration cauliflower may need greater than normal 
attention as regards micronutrient deficiencies. Weight per head was much 
higher for the normal spaced cauliflowers (TABLE 1). These heads also com
manded a higher price at the market. Total yield per plot, however, was 
significantly higher (at 1% level) for the close-spaced treatment. Yields 
are not reliable due to only two replications (note, this was only an 
"observation" trial). See the Feni Late-plantd Cabbage Spacing Observation 
Trial, too, in regard to higher yields for close spaced plants (in this 
report). This trial should be repeated with more replications, and perhaps 

more planting dates, next year.
 



TABLE J: Feni Late-ipanted Cauliflower Spacing Observation Trial 

Planting date: 16/10/86 	 Design: RCBD
 

Transplanting date: 12/11/86 Replication: 2 

Plot size - planted: 4.8 x 5 0m Fertilizer: 38/33-76-102-28. 

harvested: 3 x 4m N given at 5/30 DAT 

Spacing - variable Cowdung - 20 t/ha 

Variety - Early Snowball Oilcake - small amount 

Irrigation: 41, 52, 61, 74c, 82, 

92, 100 DAP 

Treatment Days to Head Weight Market price Yield b/
 
spacing harvesta/ diameter per head per kg
 

cm g taka 	 t/ha
 

Row-60 cm 105-115 16 775 25-3.0 28.4 a
 

plant-45 cm
 

Row-40 cm 105-115 8 424 1.5-2.0 34 b 

plant-30 cm
 

Mean 12 600 2.0-2.5 31,2 

LoS.Do (0.05) 3,8 

C.V. (%) 	 I 

a/ 	harvest range in days after planting
 

b/ 	 for the row-60 cm, plant-45 cm, treatment, 50"%of heads were of good 

quality and 50% were unmdrketable; for the row-40 cm, plant-30 cm, treat

ment, only 25% of heads were good quality and marketable. The unmarket

able heads were affected with boron deficiency, causing browning, Also, 

since only two replications were conducted yield data is net reliable 
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FENI BROADC'ST VS. HILL COWDUNG P, ACEMENT CAULIFLOWL.1 TRIAL 

Introduction
 

The MCC Extansioi, Program has expressed an interest in how yields of rabi 

season, vegedabl z azc effected by the hill placemcnt versus broadcasting 

of cowdung, in dts trial, using cauliflower (Brassica olcrarea var. 
-oXt4') "-,vrii.ty. E7rly Snowball, two levels of covidung were applied 

elther broadcast o. hill placed. No micronutrient fertilizers were applied, 

so the potential of the cowdung to providc important ricronutrients - like 

boron and molybdenum - was also exaninedo 

Results and Discussion
 

Hill placement of cv-wdung resulted in the highest yields, but the differ

ences were not s-.gnificait (TABLE 1). Average head diameter was higher 

for the hill olacement treated cauliflower. Hill placement also resulted 

in higher average welghts pec 'head, and these values were significant at 

the 10% level; orthogonal comparisons revealed significance at the 5"
 

level for hill placement versus broadcasting of cowdung.
 

Boron deficiency resulted in 90% percent of the heads beinq unmarketable 

at harvest, This probably indicates that even with considerable applica

tion of cowdung, boron should be applied to cauliflower plants. 



TABLE 1: 
 Feni Broadcast vs. Hill Cowdung Placement Cauliflower Trial
 

Planting date 21/10/86 RCBD
Design: 


Transplant ;;g date: 18/11/86 Replications: 4
 
Harvest date: 2/2/87 Fertilizer: 40/40,80-110-30
 

Plot size - plantcd: 2.4 x 3,2 
 5 and 30 DAT
 

harvested: 1.2 x 2.4m Cowdung - applied two days before
 

Spacinq - row: 60 cm 
 transplanting
 

plant: 40 cm Irrigation: Seven times at one
 
Variety: Early Snowball to two week intervals 

Pesticide: none 

Cowdung Heads Average Average weighta/Yiel d 
treatment harvested/plot heed per head
 

diameter
 

# cm g t/ha 
Broadcast 20 tons/ha 
 8 18.4 807 33.7
 
Broadcast 10 tons/ha 
 8 18.1 883 36.7
 

Hill placement 20 tons/hab/ 8 20,2 1101 45.8
 
Hill placement 10 tons/ha 8 960
21.8 40.0
 

Mean 8 19.6 938 39.0 
LoS.Do (0.05) NS NS NS
 

C.V. (M) 11o7 16 15.8 

Orthogonal
 
Comparisons 

Hill vs. broad:ast 

Broadcast 20 t/ha vs. 10 t/ha 
 NS 
Hill 20 t/ha vs. 10 t/ha NS 

a/ these vlues are significantly different at the 10% 2jvel 
b/ application of dung by mixing it with the soil from a x 0.5m x0.5m 0.5m 

hole, and replacing the soil-dung mixture into the same hole 
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FEWI CAULIFLOW;ER LIMITING FERTILIZER TRIAL 

Introduction
 

The cauliflower (T3rassica oleracea var. 
 s) variety Early Snowball
 
has continued to be an important MCC extension variety. 
This trial was
 
intended to be a seedbed limiting fertilizer trial, however early hard 
rains washed out the first seedbed° As other seedlings were uvailable,
 
it was decided to run a liniting nutrient t.al with the transplanted 
cauliflower i..stead. 
 Sulfur was applied to all treatments. One, or more, 
major nutrients (N. P. K) were removed? depending on the treatment, except 
for one treatment which contained all nut:ients0 

Results and Di-ussion 

Highly significant differences for treatments occurred for head diameter,
 
average weight per head and yield (TABLE 1). 
Clearly, nitrogen was the 
single most important nutrient for good cauliflower yields. Nitrogen 

loubled the yields, In terms of head diameter and average weight per head, 
'iitrogen again was the most important nutrient for proper cauliflower deve-
Lopment. The results of this trial reinforce our understanding that proper 
Fertilization is essential for good cauliflower growth and yieldso 

In TABLE 2, the marginal analysis of this trial can be seen. The most 
)rofitable treatment, based on this analysis, was that receiving 00-0-110 
:N-P-K in kg/ha). 'This treatment was over 2100% more profitable than the 
iext best treatment (80-0-0) based the MRR.on This demonstrates that the 
ipplication of nitrogen not only boosts the yield of cauliflower, but also
 

eads to much higher profits,
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TABLE 1: Feni Cauliflower Limiting Fertilizer Trial 

Planting date: 21/10/86 Design: RCBD 

Transplanting date: 16/11/66 Replications: 3 

Harvest dae 31/1/87-9/2/87 Fertilizer: variable (see below) 

Plot size - planted: 2.4 x 3.2m Cowdung - 10 t/ha 

harvested: 1.2 x 2.4m Boron - at 40 DAP 

Spacing - row, 60 cm Irrigation: Six tines, at one to 

plant: 40 cm two week intervals 

Variety: Early Snowball Insecticide : Basudin (soil insecticide)
 

at 24 kg/ha and 0 DAP 

Fertilizer Plants Head Average weight Yield
 
treatment harvested diameter per head 

Kg N-P 205-K20-5/ha cm g t/ha 

0-0-0-30 7.7 118 d 344 c 14.32 c 

80-0-0-30 7.7 182 a 736 ab 30.64 ab 

0-80-0-30 9 116 d 396 c 16.52 c 

0-0-110-30 7.3 96 e 325 c 13.53 c 

80-0-110-30 8.3 182 a 815 a 33.95 a 

0-80-110-30 6,7 129 c 355 c '14.80 c 

80-80-0-30 9.7 178 a 709 ab 29.52 ab
 

80-80-110-30 8 164 b 615 b 25.62 b
 

Mean 8.0 145 537 22,36 

L.SoD. (0.05) NS 6 129 5.36 

C.V. (%) 28,7 23 14 13.65 



%BLE 2: Mrqinal-Analysis of the Feni Cauliflower Limiting Fertilizer Trial 

Fertilizer treatment 80-0-110 80-0-0 0-0-110 80 -80 -0a/ 80-80-110 0-80-0 0-80-110 

Gross return .b Tk0/ha) 169,750 153,200 67,650 147,600 128,100 82,600 74,000 

Variable costsC/ (Tk./ha) 1,711 978 733 1,956 2,689 978 1,711 

Gross margin (Tk./ha) 168,039 152,222 66,917 145,644 125,411 81,622 72,289 

MGM ( k./a) 15,817 85,305 

MVC (Tk./ha) 733 245 

MRR 
AR 

( % ) 
C % ) 

2,158 
10,340 

34,818 
34,818 

a 	fertilizer treatments 80-80-0, 80-80-110, 0-80-0 and 0-80-110 
are not included in marginal analysis because
 

they were dominated (their variable costs are higher and gross margins 
lower than the other treatnents)
 

b/ based on a valuation of cauliflower at taka 5/cauliflower 

taka 4.00/kg
c/ based on urea = taka 5.50/kg; TSP = taka 5.50/kg; muriate of potash = 
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FENI CAUFLOWER VARIETY X PLANTING X SEEDLING AGE TRIAL 

Introduction 

Cauliflowcr (Crassicaoleracea var. botrytis) often needs to be planted at 
later than optimum times due to late rains which wash out seedbeds, Also,
 
the date o.! transplanting can affect the eventual performance of the crop.
 
'1his trial was designcd to test two different cauliflower varieties for 
performance when plzanted cnr either November 11 cr :b;ovumbcr 25, and when 
transplanted at either 20 
or 25 days after sowinj. The two varieties tested 
were Early Snowball and Tropical 55 Days0 

Results and Discussion 

Because of the late planting, combined with late maturity of these varie
ties, no viable heads formed for either variety. Too much heat in late 
January and early February was probably responsible for this. 
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FENI CAULIFLOWER VARIETY TRIAL 

Various varieties of cauliflower (Brassica oleracca var. botrytis) continue 

to be tested each year at the Feni Rescarch Station on ordcr to determine
 
the best of Lhe available varieties in angladesh° Cauliflower continues 
to be an important vegetable in MCC cxtension program's subsistence farmer
 
program. Of especial interest are early maturity and good yield. Early 
Snowball and Ti:olical 55 Days arc the M'CC :xL,,.nsion vaiuties at present. 

Results and Discussion
 

Because of excessive rain, September seedbed-planted cauliflower could not
 
be transplanted. As such, new seedbeds had to be started. 
 These were
 

started on October 16, 1966, Early Snowball duration was 30-35 days longer
 
than most other varieties, yet it had a significantly higher yield than all
 
other varieties (TBLE 1). Snow king had a respectable yield (24.75 tons/ha)
 

and early mathurity, This variety has performed well in past MCC trials,
 
producing a fine white hea.o 
 The variety is still unreleased in Bangladosh.
 
In Noakhali, late-planting is necessary because of overly moist soils earlier
 

in the season. Thus, the late market gets flood(_d by cauliflower, reducing
 

prices, The search for a higher yielding early matuiingj variety thus conti
nues, and Snow King could potentially help fill that gap. 

Early Snowball had a significantly larger average weight per head than other 
varieties. iMCC-produced Tropical 55 Days seed was planted in this trial and 

compared with imported seed of the same variety. Yields were nearly identi

cal, but the MCC-produced Tropical 55 Days had a slightly longer duration 
and significantly larger head diameter (TABLE 1). These results are of 
interest, especially since MCC extension program is interested in the effect
 

on cauliflower of farmers producing their own seed. 
 This was the first
 

year this has been tested. This coming year a similar trial will again be 

attempted. 



TABLE 1: Feni Cnuliflower Varic t Trial 

Planting date: 16/10/86 

Transplanting date: 17/11/86 

Plot size  planted: 2.4 x 3.2m 

Design. RCBD 

R plications: 3 

Fertilizer: 40/10-80-110-30-N 

Spacing -

harvested: 

row: 60 cm 

plant: 10 cm 

1.2 x 2.4m 

Cowdung -

Oilcake -

Irrigation 

Variety Days 

Pesticide: 

to maturitya/ Head 

at 5 and 30 DAT
 

10 t/ha to each hill 

small amount per hill 

- Six times at one tc' 

two week intervals 

Basudin, 24 kg/ha at 0 DAP
 

Average weight Yield 

Early Snowball 

Snow King 

Topical 55 Days b/
(MCC produced seed) 


Tropical 55 Days
 
(Imported) c/ 

Agrahani 

T,:opical 45 Days 

Mean 


LoSoDo (0.05) 


C.V. (%) 

diameter per head
 

cm g t/ha 

105-115 17 b 380 a 36.52 a 

75-85 21 a 580 b 24.75 b 

80-90 20 a 500 bc 20.69 bc
 

75-85 18 b 
 480 bcd 20.04 bcd
 

70-75 16 c 
 390 cd 16.19 cd 

70-75 17 b 350 d 14.47 d 

18 530 22.11
 

1.4 145 6.11 

4 15 15 

a/ b nrvest range in days after planting 
b/ seed of this variety stored for one year by MCC after seed production 

.L. farmers fields 

c/ seed of this variety imported
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DATA SHAK 

FENI SHADED DATA S1lAK TRIL 

Introduction 

It has often buen observed that summer seas n gourds often take a few 
weeks to establish a good crop canopy. Farmrs often make use of this 
by growing an amaranth crop, locally called da.ta shak (Amaranthus sppo)t 
in between the gourd hills while the gourd plants are growing. A trial 
was conducted to observe which gourds grew the best in combination with 
the data shak. 

Results and Discussion 

The gourd seeds germinated very well and full plant stands were established. 
The data shak sued did not do very well however, and an adequate stand wi
 
finally established on the third planting attempt. Therefore, the data 
shak plants did not benefit from a shadeless environment, except for the 
sole data shak plots, and growth was severely repressed by the gourd plants. 
The gourds, with the exception of cucumber, had a very dense foliage and 
blocked out most of the light. 
The cucu~mber plants did not grow well and
 
yielded very poorly (TABLE 1). 
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TABLE 1: Feni Shaded Data Shak Observation Trial 

Planting date - gourds: ,/2/86 Fertilizer - gourds: 20-40-25 

data shak: 13/4/86 plus cowdung at 4 t/ha 

Harvest area - gourds: z.5 x 4.5m2 data shak: 40-20-25 
data shak: 4m2 plus cowdung at 10 t/ha 

Spacing - gourds: 1.5 x 1.5m Irrigation: as nkcessary 

Sucd rovte data shak: 1.5 kq/ha Pesticide: malathion on snake and 

bitter gourds 

Days toT[¢i 
Gourd Data harvest Yield
 
type shak gourd data shak gourd data shak 

t/ha t/ha 

Snakegourd no 76-129 7.82 0 

Snake gourd yes 72-127 41-63 9.50 2.29 

Bitter gourd no 72-114 5,61 0 

Bitter gourd yes 72-114 41-63 5.34 1,55 

Cucumber no 87-108 0.63 0 

Cucumber yes 87-108 41-63 0.59 7,48 

none yes 41-63 0 6,02 

a/ range in days to harvest 
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PAPAYA 

FENI PAPAYA VARIETY TRIAL 

Introduction 

Three varieties of papaya (carica p_.y) - Feni local, Taiwan variety 
("Known you No. 1"p Fl-hybrid), and Kushtia BADC Dwarf - were tested at the 
Feni Research Sttion to comparc their p)LrforIcancL2. Secdlings weru trar 

planted at 25 days after sowing.
 

Resulls and Discussion 

The plants did well initially. However as the rainy season progressed, 

the plants turned yellow and began to die. This dying process started 

in August. By September, it was clear that all the papaya plants would 

die. Incidently, and importantly, two or three papaya plants were planted
 

under the eaves of the Research Station office, and these plants did exte

mely well. They eventually yieldod abundant fruit. It seems clear that
 

papaya needs a less water-logged soil, and perhaps more shade, than was
 

available in this trial at the Feni Station. 
The Rcsearch Station office 
provided shade, and the eaves protection from excessive rain. Also the 

roots of the papaya could grow underneath the mud floor of the office into 
drier soil. Thus, those plants planted hard by the office thrived, while 

the other plants in thu actual trial died.
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TOMATO 

FENI 5AI'GLLDESH AGRICULTURE UNIVERSITY (BAU) ZONAL TOMATO TRIAL 

Introduction
 

MCC has cooperated with BAU in testing prom'.sinj tonato (Lycoersicon 

esculentum) varieties for a number of years-. This past year, we again 
received seed from BAU to conduct a zonal varietal trial. Special inter

est continues to fc,,,s oin bacterial wilt resistance and higher yield. 
Roma-VF continues to be one major MCC tomato exLension variety; this
 

variety served as a check.
 

Re sults and Discussion 

There was considerable wilt, possibly both bacterial and fungal, in this
 

year's trial. Since the proper pathological equipment to test for these
 

organisms, and distinguish them, was not present, the two are simply
 

combined. While in all cases the plants wilted and died, in scme cases
 

the split stem was black inside, and in other cases not at all blackened.
 

Raton had the best wilt resistance, followed by ivianiko
 

In terms of total yield, yield per plant, and fruits per plant, Roma-VF
 

came out on top (TABLE 1). Significant differences between genotypes were
 

noted for *wch of those three parameters0 Roma-VF did not have a signi
ficantly igher total yield or yield per plant than BAU/TMOO03 or ASA-4.
 

It is interesting to note that the two highest yielding varieties, Roma-VF 

and BAU/TM0003, also succumbed the most to wilt. 
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TABLE 1: Feni Ban ladesh Aqriculture University (BAU) Zonal Tomato Trial 

Planting datc: 19/10/86 Replications: 3 
Transplanting date: 
 18/11/86 
 Fertilizer: 63-80-30
 
Plot size-planted: 5 x 6m 
 N given as basal dose
 

harvested. 4 x 4.8m Cowdung - 10 t/ha 
Spacing - row: 60 cm Oilcake - 350 kg/ha 

plant: 50 cm 
 Flood irrigation - twice 
Design: RCBD 
 Pesticide - none
 

_Daystoa /  Wiltb/ Fruits Yield 
Genotype flower harvest rating p"r per Total 

plant plant yield 

Roma-VF 66 83-114 
1-5 

4 46.7 a 
g 

1810 a 
t/ha 
60,34 a 

BAU/TM0003 Gi 83-114 4 13.0 e 1672 ab 55.75 ab 
ASA-4 65 86-114 3 28.7 bc 1653 ab 55.13 ab 
Manik 61 83-114 2 32.3 b 1462 bc 48.73 bc 
BAU/TM00013 66 86-114 3 22.7 d 1416 bc 47.18 bc 
Raton 59 83-114 2 26.7 cd 1258 c 41.63 c 

Mean 
 1.83 28.3 
 1545 51,46
 
LoSoDo (.05) 5.55 297°7 9.7B 
C.Vo (%) 
 10.8 10.58 10,44
 

a/ harvest range
 
b/ wilt rated with I no effect and 5 = all affected. Both bacterial and 

fungal wilts may have been present
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FENI TOMAMO VARIETY BACTERIAL WILT SCREENING OBSERVATION TRIAL 

Introduction
 

Probably the most serious disease encountered by tomatos (Lycopersicon 

esculentum) in Bangladesh is bacterial wilt. The organism causing bac

terial wilt (Xanthomonas vhaseolisolense)var. persists in soil for more
 

than 12 months. Therefore, it is necessary to rotato non-solanaceous
 

crops with tomato, or use resistant varieties, in order to decrease
 

disease incidence. There are no bacterial wilt-resistant tomato varieties
 

in Bangladesh. Two varieties, however, Manik and K-7, are known to possess
 

tolerance to this disease. Bacterial wilt will normally kill tomato plants
 

within a few days after the first symptoms are seen. In this trial, six
 

varieties of tomato were tested for wilt resistance at the Feni Research
 

Station.
 

Results and Discussion
 

Seedbed planting was 15/9/86. Five plants, per variety, were transplanted
 

31 days later. Six varieties were tested: Manik, Ratton, K-71 Roma-VF,
 

Marglobe nnd Large Red. All plants of Roma-VF, Marglobe and Large Red 

were killed by wilt or insects before flowering. By the time ripe tomatos
 

were being produced, K-7 was reduced to two remaining plants and Ratton to
 

three. Only Manik withstood the wilt and insects and had five fruit bear.
 

ing plants throughout the experiment. IPanik produced 124 fruits from the
 

five plants, with a total yield equivalent of 39 t/ha. Conclusion: the
 

varieties Manik (especially) and Ratton should be looked at in the future
 

for their bacterial wilt resistance.
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FENI BROADCAST VERSUS HILL COWDUNG PLACEMENT TOMATO OBSERVATION TRIAL 

Introduction
 

Most farmers in the Greater Noakhali region (Frni, Noakhali and Lakshmipur
 
Districts) and Comilla District are known to broadcast cowdung onto their
 

tomato ( ersicon esculentum) fields. In t.his trio.l the effect of 
placing cowdung directly under tomato plants was cot:ipared with broadcasting 
cowdung randomly in the plot. To accomplish this. 0.5m x 0.5m x 0o5m holes were 
dug, and cowdiing mixed with this soil before placing the soil back into thie 
hole. 
Of most interest in this trial was the influence that hill placement
 

of cowdung m.ight have on the yield of MCC extension tomato variety Roma-VF. 

Results and Discussion 

A small increase in yield occurred for tomatos receiving hill placement
 
of the cowdung fertilizer (TABLE I), This trial utilized an MCC extension 
variety, Roma-VF, and should be conducted in a larger, replicated trial
 

next year.
 

TA1BLE 1: Feni Broaccast Versus Hil Cowdung Placement Tomato Observation Trial 

Planting date: 19/10/86 
 Replications: 2
 

Transplanting date: 20/11/86 
 Fertilizer: 100-100-135-25 

Plot size - planted: 3 x 2.25m N given at 0 and 30 DAT 
harvested: 3 x 2.25m Cowdung - 20 t/ha 

Spacing - row: 90 cm Oilcake - small quantity 

plant! 40 cm Irrigation: 44, 51 and 60 DAP 
Variety: Roma-VF 

Cowdung Days to Percentage Yield 
treatment flower maturity good fruit 

t/ha
 
Hill placement 56 107-129 95 
 65.97
 

Broadcast 56 
 107-129 95 
 63.48
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NSCELLANEOUS VEGETABLE TRIALS
 

FENI RABI VEGETABLE SEED TREATMENT SEEDED TRIALS
 

Introduction
 

Tomato (Lycopersicon esculentum), cauliflower (S..assica oleracea var. b), 

and cabbage (Brassica oleracea var. captaha) seoodeds can be started around 

September I in the Greater Noakhali region, Higlh.and must be used, since heavy 

rains continue into September. Additionally, a bamboo-plastic roof is necessary
 

to keep heavy rains off the seedbeds. One advantage of early planting is the
 

fact that farmers can get their produce to the market earlier, when the supply
 

is low, and the demand high; the price is highest then. One of the annual r-o-,
 

blems faced by farmers planting vegetabel seedbeds is ants, which can carry off
 

an entire seedbed ok seeds in a single night. As a deterent to ants, many far

mers use an ash-kerosene mixture, which is spread in a bordering line around 

the seedbed. The results are variable, depending on the frequency of applicatio.p
 

amount of rain, and the tenaciousness of the ants (among, perhaps, other things).
 

The leaves, stems and fruits of the neem tree (Azadirachta indica), and a few
 

close relatives, are known to contain insect-repelling agents. The neem tree
 

is found in much of the South Asian subcontinent. Also, Tobacco leaves are
 

known to be insecticidal. In this study, extracts from the dried, crushed
 

leaves of neem and tobacco were used as two seed treatments. The neem leaves 

were obtained from a tree in Feni town. The tobacco leaves were purchased in
 

Feni (smokeable tobacco leaves). In each case, 10g of dried, crushed leaves
 

were added per 100 ml hot water and allowed to steep overnight. Seeds of tomato,
 

cauliflower and cabbage were soaked separately in these mixtures for 20 minutes
 

just before planting. These treatments were compared with an untreated control
 

and Furadan (a commercially available, synthetic insecticide) treated soil for
 

ability to deter ants from the seedbeds.
 

Results and Discussion
 

Originally, an observation trial was conducted only with cabbage seed. This
 

was planted on SepteTber 15, 1986, but the trial was washed out by heavy
 

rains early on. Next, tomato, cauliflower and cabbage seedbeds were planted 

on October 21. The results of these three trials are in TABLES 1-3o As 

shown in the TABLES, no significant differences between treatments.for 
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seedlings emerged, or seedlings surviving, were obtained for any of the
 
vegetables. However, ant pressure appeared to be much lower during this
 
period than it was in September. This probably explains the lack of
 
differences between treatments (note that the control fared no worse than 
the other treatmcnts, based on the statis-ical ,n!.ysis). In the cabbage 
trial, e significant differe-nce (at tne 1% level) in plant heights was
 
obtained  the Fur:edan treatmcnt seedlings being taller than the other
 
treatments seedlings (TAELE 3)
 

It was felt that this pest var's trials were not a fair test for these 
various treatments, since ant pressure was seen -o be minor at the critical 
time (just after planting). These trials will ]-.erepeated in 19E7 with
 
earlier planting dates and, perhaps, more planting dates.
 

TABLE 1: 
 Feni Tomato Seed Treatment Seedbed Trial
 

Seedbed planting date; 21/0/86 Design: 
 Latin square
 
Plot size - planted: 3
0.5 x 0o5m Replications: 


harvcsted: 
 0.5 x 0.5m Fertilizer: 0-108-0
 
Spacing - row: 0 cm 
 Irriqation: none
 

plant: 3 cm
 

Variety: Roma-VF
 

Seed a Seeds Seedlings Seedlings Averageb/
 
treatment planted 
 emerged Survlvin-	 seedling
 

height
 

TV 	 Ttlcm 
Untreated 
 100 
 62 
 49 
 8.1
 
(Control)
 

Neem leafc/ 100 
 76 	 74 
 8.8
 
extract
 

Furadand/ 100 
 65 	 59 
 9.5
 

Mean 100 	 67.4 60,8 8.8
 
LoSoDo (0.05) 	 NSNS 
 NS
 
C. V. (%) 20 	 24 
 6
 

a/ note: tobacco leaf extract was not used in this trial
 
b/ twenty days after planting

c/ ten g dried, crushed neem leaves per 100 ml hot water; 
this mixture
allowod to steep overnight, Seeds soaked for 20 minutes in mixture
 

pricr to planting 2 
d/ applied at 1.6 g/m- to the seedbed
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TABLE 2: Feni Cauliflower Seed Treatment Seedbed Trial
 

Seedbed planting date: 21/10/86 Design: Latin square
 

Plot size - planted: 0.5 x 0.5m Replications: 4 

harvested: 0,5 x 0,5m Fertilizer: 0-108-0 
Spacing - row: 8 cm Irrigation: none 

plant: 2 cm 

Variety: Early Snowball 

Seed Seeds Seedlings Seedlings Average
 
treatment planted 
 emerged surviving heightw 

# # # cm 
Untreated 150 129 84 7,4 
(Control) 

Neem leaf 
extractb/ 150 104 87 7.3
 

Tobacco leaf 150 
 123 94 76
 
extractc/
 

Furadand/ 150 'k26 90 
 7,6
 

Mean 150 
 120 89 7s5
 

L.SD. (0.05) NS 
 NS NS
 

C. V. (%) 12 16 5
 

a/ twenty days after planting
 

b/ ten g dried, crushed neem leaves per 100 ml hot water; this mixture
 
allowed to steep overnight. Seeds soaked for 20 minutes in mixture
 
prior to planting
 

c/ same procedure as for neem leaf extract
 

d/ applied at 1.6 g/m2 to the seedbed
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ITBLE 3: Feni Cabbage Seed Treatment Seedbed Trial 

Seedbed planting date: 21/l0/87 Design: Latin square 

Plot size - planted: 0.5 x 0.5m Replications: 4 

harvested: 0.5 x 0.5m Fertilizer: 0-108-0 

Spacing - row: 8 cm Irrigation: none 

plant: 2 cm 

Variety: Atlas-70 

,\verage0 a/ 
Seeds Seedlings Seedlings seedling

Seed 

emerged surviving height

treatment planted 

4*# 	 # cm
 

Untreated 150 104 89 118 a
 
(Control)
 

Neem leaf 150 113 103 118 a 
extractb/ 

Tobacco leaf 150 	 112 102 119 a 
extractc/
 

Furadan d /  150 	 114 85 127 b 

Mean 150 111 95 120 

LoSoDo (0.05) NS NS 3 

C.V. (%) 	 10 15 1 

a/ 	 twenty days after planting 

b/ 	 ten g dried, crushed neem leaves per 100 ml hot water; this mixture 
allowed to steep overnight. Seedn soaked for 20 minutes in mixture 
prior to planting
 

c/ same proccduru as for neem extract 

d/ applied at 1.6 g/m2 to the seedbed 
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CHAR B.'TA VEGETABLE IRRIGATION AND PLASTIC MULCH TRIAL 

Introduction
 

Vegetable cultivation in the char is usually liwited tD highlands around 
homes, where salinity is low0 
 Large areas of rice land lie fallow during
 
the rabi 
season because salinity precludes the cultivation of crops.
 
Although the salinity tolerance of most vegetables is no- high, the poten
tial returns ta i:h-ir cu.ltivation could justify intensive techniques aimed 
at reducing salinity effects. 

The objective of this experiment was to test using ground-water irrigation 
in combination with a plastic mulch to preventdesigned evaporation. The 
purpose of preventing evaporation was to reduce resalinization.
 

Two sources of water were used. One was from a tubewell in the fresh
water recharge zone of a pond. 
 The EC of this water source was approxi
mately 2 mhos/cm. The second was
source from a tubewell, tapping typical 
groundwater for th: char, with an EC of approximately 6 mmhos/cm. The two 
sources wCrc aoplied to two separate 21 m long trenches. Each trench was
 
divided into four 4o5m. sections; two sections 30 cm 
 deep and two sections 
50 cm deep. On either side of the trench in each section were three vege
table species subplots. The three species were yard-long bean (ViQna un
quiculatz var, sL_,pcdalis), bitter gourd (Momordica charantia), and
 
okra (Abelmoschus sculcntus).
 

The trenches were 50 cm wide° Excavated soil was placed on both sides 
to make sm,oth hills 0.5m. wide, Seeds were planted, starting on these 
hills, extending outward from the trench, in rows 3m long by O.5m apart.
 
Immediately afcla- planting, tnu trench and hills 
were covered by a clear
 
6-mil polyethylene sheet. 
 The sheet was supported by a bamboo pole running 
longitudinally down the center, and anchored on the sides into the soil; 
forming a long "tent" over th. trench &nd soil, Thus, scuc's were planted 
both under the plastic mulch a:!d outside of it. ;.t seedling emergence, 
small holes were made in thu forplastic th_ pla, .s to grow through. 

The experiment was designed in this way so that comparisons could be made 
between the soil under the plastic mulch, that immediately outside and 
that farther from the effect of the ir-igation water supplied by the trench.
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A total of 106,000L was applied to the plot area (336m2 ) within 23 days
 

after seeding. This was calculated by: 14 days rower pump irrigation x
 

6 hours per day x 60 min./hr. x 21 L/hr. measured output. Thus, total 

water applied was equivalent to,320 mm of rainfall.
 

Results and Discv'ssion 

Emergence of all three s[fecies was poor, and of those that emerged, many 

died; and the rust ,)f the plants grew slowly and did not produce any appre

ciable yield. There was no visible difference in growth between mulched
 

and unmulched plants. 

Two reasons accounted for this. First, salinity levels at the start of 

the experiment were high; above the tolucrancc range of the species seeded
 

(TABLE 1). Second, within 20 days after seeding, temperatures above 400 C 

were recorded underneath the plastic mulch. Although attempts were made to 

partially ve.ntilate beneath the plastic, temperaturtes At 2 pm were generally 

10 C above ambient. Thus, many seedlings beneath the mulch died of heat 

damage after emergence. 

Resalinization ,.,a. not rocducud b,' the plastic mulch. In fact, results 

indicate 4t was enhanced (TABLE 1). The explanation for this is not clear. 

The irrigation water applied leached mostly downward in the soil; this is 

indicated by the large amount of irrigation water absorbed within a reln

tively snort time. Therefore, the lateral flow required to desalinize the
 

mulch-covered areas did not occur. Another explanation is that higher 

temperatures coupled with partial ventilation actually increased evapora

tion f':com the soil. 

Conclusions
 

High temperatures observed under the plastic mulch indicate that this tech

nique is appropriate for earlier planting dates only. This is a possible 

method allowing earlier planting of these spezies for more favorable sea

sonal discribution of produce,.
 

The high water consumption of this experiment suggests that shallower 

channels and lining to prevent downward seepage should be considered. 

It may also be desirable to consider .ore efficient methods such as 

trickle irrigation.
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TABLE It Char -t2 Veqetable Irrigation and Plastic Mulch Trial 

Planting datc: 26/j/87 Plin plots: 2 water sources 

Plot size: 1o5n x 3.Om Secondary plots: 4 replications 

Plant spacing: 50 cm x 50 cm Tertiary plots: 2 trench depths 

Plant species, n) ycrd-long bean Quaternary plots: 3 plant species 

b) bitter gourd Fertilizer: 40-80-40 plowed in
 

c) okra. 

Distance from trench Soil salinit (ECe) Soil moisture 
Jan. 21 Mar. 8 

--------- mmho/cm------- % 

8.8 + 2.6 a / 14.1 + 5.7 a / 20.4 + 2.2 a / 
0.5 (under plastic) 


1.0 (outside plastic) 11.1 + 4.8 23.9 + 2.9 

2.0 ( " " ) 10.0 + 11.6 + 5.4 24.6 + 3.0 

Mean: 9.4 12.9 23,0 

a/ Mean of 16 observations + standard erroz
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TILLAGE METHODS
 

FENI WAIZE TRENCH TILLAGE TRIAL 

Introduction
 

A major constraint to improved maize (Zea mayas) production in Bangladesh
 

is poor soil penetration by plant roots. The problem is that the roots
 

do not penetrate the plow pan formation. Prcvious 14CC research indicated
 

that maize roots proliferate only the tcp 7 centimwtrs of the soil. 

This past year, a t'ench tillage trial was again conducted with maize. 

Two years ago (sce MCC Annual R : Research Results J9 0 6, po 95) a 

similar trial was conducted using two replications; in that trial, yields 

were not significantly different; root penetration differences, however, 

were highly significant (plants receiving tillage had much deeper penetra

tion). Based on this information, it was decided to repeat the trial again 

this past year. As in the previous year's trial, the trench dimensions
 

were 5 cm wide and either 10 cm or 20 cm deep, depending on the treatment,
 

with the trench formed in a row where the seed was later planted. Ferti

lizer was placed at the bottom of the trench.
 

Results and Discussion
 

Relative to he year before, this past year's maize grew higher and yielded 

better. Th- mean yield for all treatments was 1.52 t/ha (TABLE 1). The 

20 cm trench tillage treatment resulted in significantly higher yields and 

root penetration. Orthogonal contrasts (contrast comparisons) indicated
 

highly significant differences for root penetration and yield, and a signi

ficant difference in plant height, for 10 and 20 cmi trench depth treatmets
 

versus no trench (0 cm trench depth). In addition, the 20 cm trench depth
 

treatment resulted in a significantly higher yiuld and root penetration
 

than the 10 cm trench depth,
 

These results indicate that digging a trench through the plow pan to a 20
 

cm depth can result in both significantly deeper root penetration and
 

yield, compared with no trench tillage. 'This trial should be repeated
 

in the coming year, and the results shared with national research personnel
 

in Bangladesh.
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TABLE 1: Feni Mize Trench Tillage Trial
 

Planting date: 26/1,1/66 Design: RCBD
 
Harvest date: 25/3/87 
 Replications: 3 
Plot size - planted: '.2 x 5m Fertilizer: 80-60-20
 

harvested: 2.8 x 4m 
 plus small amount of zinc
 
Spacing - row: 70 cm 
 Irrigation: 15, 27, 47, 63,
 

pla:nt: 20 cm 
 89 and 100 DAP
 
Var'iety - Super Sweet % sced moisture: I7A 
Trench Plant Root Plants 100 Seed
 

depth height penetration harvested :.might 
 Yield 

cm 
 cm 
 cm 
 g t/ha
 
0 126 b 24 b 55 18 
 1.41b
 

10 172 a 30 b 
 50 17 
 1.50 b
 

20 151 ab 40 a 51 
 18 1.67 a
 

Mean 150 32 52 17.7 1.52 
LoSeDo (0.05) 27 7 NS NS 0,11 
CoVo(%) 8 9 15 2 3 

Orthogonal 
contrasts 

0 cm vs. 10 cm+ 
*
 

20 cm
 

10 cm vs. 20 cm NS
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CHAR BATA TILLED MUSTARD VARIETY TRIAL (BAU)
 

Introduction
 

Five lines of Brassica juncea received from BAU were tested in comparison
 
to the local variety (BO juncea) and the released variety, Tori-7 (Maghi),

B. campstris). 
Previous trials have indicated that of the released
 

mustard 
aricties, only Tori-7 performs comparably with the local under
 
saline charland conditions on tilled soilo 
 Major problems for the crop
 
are soil salinity, aphid attack and high temperatures towards the end of
 

the season.
 

Results and discussion
 

Because of a cyclonic rainstorm in mid-November, water remained late in
 
the fields, delaying tillage and planting operations beyond the usual
 
time for sowing mustard. For this reason, yields were low (TABLE 1).
 

Tori-7 yield was much higher than that of the other lines, likely due
 
to its shorter duration and thus avoidance of late season heat stress.
 
None of the other lines had superior yield to 
that of the local variety.
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TABLE 1: Char Bata Tilled Mustard Variety Trial
 

Planting date: 23/12/86 
 Design: RCBD
 
Harvest date: 22/2-17/3/87 Replications: 4
 
"lot size - planted: 2.0m x 3.Om Fertilizer: 60-40-0 at seeding,
 

harvested: 1.5m x 2.Om incorporat:d with last tillage
 
Seed rate: 10 kg/ha, broadcast Frevious crop: artiksail aman
 

Day to lant / Plant
 
Variety flower maturity stand heijht Yield
 

plants/m 2 cm kg/ha

Tori-7 (Mghi) 29 d 61 d 103 25 d 325 a 
Char Bata local ..1 78 b 90 69 c 180 b
 
M-258 
 42 78 b 138 83 b 146 bc 
M-204 31 c 77 c 112 68 c 125 bc 
M-36-E2-7 50 a 04 a 64 95 a 104 bc
 

42 b 70 b 83 71 c 
 63 bc 
M-154 4641; 76 b 108 72 bc c
 

Mean 
 40 
 76 99 69 141 
L.S.Do (.05) 2.2 0,6 NS 12 129
 
C.V. (%) 3.69 0.57 45.7 11.3 61,3 

a/ plant stand at maturity 
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CHAR BATA WHEAT AND SOYBE,'N TILLAGE TRIAL (BAU-LRP-MCC loint F:j 

Introduction
 

This experiment was done to confirm observations from last year where 
deeper tillage app-eared to stimula2te gr'awth and yields of wheat (Triticum 

acstivum) and soybean (G n .max). A new plow, designcd by Dr. Rafique 
Sarkar of DA,b has a steel moldboard designed ta till more deeply with 

less draft requirement In this trial, 5 passes were given with each plow 

in their respective treatments, resulting in a tillage depth of 11.5 cm 

for the conventional plow and 16.0 cm for th2 new moldhoard plow, 

Similar experiments conducted two other locations,were in A com?lete 
report on the three expcrimcnts has been writt2.n by R. i Sarkar and S. K. 
Mondal, entitled Effect of DceperTillae. on oLl Parameters and Crop 
Growth, This paper was presented at the Workh-.,p on Integrated Farming 

System Planning, LRP, 13.DB, Noakhali, 13-16 Jume, 1907. 

Results and Discussion
 

Yields of soybean were good, whereas those of wheat were moderate, owing 
to late seeding (TABLE 1). There were no significant differences between 

the tillage treatments for plant stand, plant height, root dry matter
 

distribution or yield.
 

Possible reasons for the lack of response are: 1) the differences in 
plowing depls were not large; 2) for wheat, late sowing !-ay have reduced 
the potential for deeper root penetration; 3) soil moisture during tillage 

may require more attention. The theoretical benefits of deeper tillage on 

saline soil require further investigation, possibly with other tillage 

implements. 
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TABLE 1: Char Bata Wheat and Soybean Tillage Trial (BAU-LRP-MCC joint project)
 

Planting date: 22/12/86 Design: split-plot RCBD
 

Plot size - planted: 3m x 8m Replications: 3
 

harvosted: 1.4m x 7m (wheat) Fertilizer - wheat: 30/30-50-0,
 

N at 0 + 20 DAS
 

1.2m x;,7m (soybean) Soybean: 20-50-0 +
 
Row spacing: wheat- 20 cm 
 inoculant
 

soybean- 30 cm Previous crop: 
 aman
 

Seed rate: wheat- 150 kg/ha Variety: wheat - Akbar
 

soybean- 70 kg/ha soybean - Pb-I
 

Tillage Days to Plant Standa/  Plant Root DMb/ Grain
 
means: 
 flower mature 25 DAS final height distribution yield
 

Plants/m2 cm % t/ha
 
Conventional Plow 
 57 97 109 97 68 17 2.20
 

Moldboard Plow 57 105
96 94 65 21 2,01
 

LoSoDo (.05) NS NS NS NS NS NS NS
 

Crop means:
 

Wheat 
 54 88 162 143 63 19 2.11
 

Soybean 60 106 52 48 70 19 
 2.10
 

LoSoDo (.05) 1.0 0.9 35 29 NS NS NS 

tillage x Crop means: 

Conventional Plow 

Wheat 54 08 164 142 65 17 2.21 
Soybean 60 105 55 51 72 16 2,19 

Moldboard Ploi., 

Wheat 53 87 160 144 62 21 2.01 

Soybean 60 106 50 45 69 21 2,00 

Mean 57 97 107 95 67 19 2.10 

L.S.DO (.05)c/ 1.5 1.3 49 41 NS NS NS 
C.Vo (%) 1.1 0,6 20 19 6,9 29,4 11.4 

a/ heads/m 2 for wheat
 
b/ root DM distribution= 100 x root dry matter in 10-20 cm depth
 

root dry matter in 0-20 cm depth
 

c/ LSD for crop means within one tillage treatment
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CHAR BATA MINIMUNI-TILLAGE SEEDING METHOD X-CROP TRIAL 

Introduction
 

Most charland rabi crops, deependent on residual soil mois-ure, benefit from
 

earlier planting, because grow.h then occurs earlier with rcspect to the dry
ing out of the soil. Traditional tillage with plow and ladder tends to delay
 

planting. In this experiment, simple tillage mcthcds to facilitate earlier 

seeding wure compared.
 

Results and Discussion
 

Mustard (Brassica spp.) performed well but did not respond to the seeding
 

method treatments. At Tk. 7.5 per kq, the farmer would receivc Tk. 4200 

per hectare in gross return from Tk. 1400 in seed and fertilizer expense.
 

Seeding would require little labour, since broadcasting into stubble performed
 

as well as the other seeding methods.
 

Wheat (Triticum aestivurn) performed equally in each treatmentt but yield
 

levels were marginal, economically speaking. At Tk. 4 per kg, the wheat
 

yield would return only about 1000 Tk./ha after deducting fertilizer and
 

seed costs. Thiis would be a rather low return to the fanmer's investment 

of time for seeding and harvesting. 

Fieldpea (Pisum sativum) and khesari (Lathyrus sativus) performed-very poorly
 

(TABLE 1). These two crops, especially khesari, normally perform well'when
 

relay-seeded into standing ainan. Because of late drainage, relay seeding was 
not possible. Seeding was delayc.d until after aran harvest. Field pea pro
duced more yield with either broadcast or dibbled seeding methods than with 

a straw mulch. 
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TABLE 1: Char Data Minimum Tillage Seeding Method x Crop Trial 

Planting date: ./12/86 
 Design: split-plot RCBD
 
Harvest date: 22/2-10/3/07 
 Replications: 4
 
Plot size - planted: 
 Im x 1m Previous crop: Kurtiksail aman 

harvested: 2m x 2m 

Seedin7 methods: 

A) Broadcast fertilizer, achra, broadcast seed, 
cross achra, cross ladder
 
3) Dibble into rice stubble (15 x 25 cm spacing)a/ , broadcast fertilizer 
C) Broadcast fertilizer, achra, broadcast seed, cross achra, mulch with straw 

a/ mustard was broadcas'lt rr'her than dibbled
 

Crops Variety 
 Seed rate Fertilizer Days to 
flower maturity 

1) Wheat Akbar 
 150 kg/ha 60-40-0 56 95
 
2) Fieldpea large-seed white 90 92
 " 40-40-0 56 
3) Khesari Char Bata local 35 " 40-40-0 64 92
 
4) Mustard Char Bata local 
 13 " '60-,i0-0 42 81 

Parmetr iSeedinq 

method Wheat Ficldpea Khesari Mustard Mean LSD (.05) 

Plant stand A 1131 B 30 C 13 C 
 206 A 95 48
 
(15 DAS) B 144 B 40 C 21 C 218 A 106 48
 
(plants/m2 ) C 141 B 
 29 C 9 C 232 A 102 48,, 

Mean 130 1 33 C 15 C 218 A 101 
iLSD(.05) I N3 NS NS NS NS CV= 32.4% 

Yield A C-60 A 360 abBC 70 C 580 A 470 310 
(kg/ha) B !710 A 470 aAB 160 13 540 A 470 310 

C 690A 170 bB 30 2 550 A j360 310 

1Mcan: 1760 A 330 C 90D 560 B 433 80 
LSD(,05). NS 291 NS 
 NS NS CV= 49.6%
 

b/ lower-case letters indicate signif'-ant differences across rows;
 
upper-case letters indicate 
significant differences across columns 

http:iLSD(.05
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BHATIRTEK CROPPING SYSTEMS SITE REPORT, 1986-87
 

INTRODUCTION
 

MCC conducts cropping systems research in the Sudharam charland at Bhatirtek
 

village. Work has proceeded there since June, 1985, consisting of: 1) moni

toring of agronomic practices for selected crops, 2) monitoring of economic
 

performance of selected crops, 3) on-farm trials testing changes to present 

technologies, and 4) socioeconomic research. This report summarizes these 

activities over the aus, aman, and rabi seasons. Nitae Chandra Das, the 

site manager, was assisted by Raymond Quiah and Abdul Mralek in data collec

tion. Socioeconomic work was coordinated by Jerry Buckland and agronomic
 

work was directed by Gary Kruger. Suhject to personnel constraints, the
 

site will be transferred in November, 1987 to Char Matua Union of Sudharam 

Upazila,
 

CLIMATE
 

Meteorological data is summarized in the CLIMAiTIC DAT section of this
 

report. Rainfall and temperature throughout the reporting period, are
 

outlined in the FTGURES in that section.
 

CROPPING PATTERN W'VNAGEMENT AND PERFORMANCE
 

The major cropping pattern for the region is fallow - t. aman - fallow,
 

Aus and rabi crops are cultivated to a limited extent. One major factor
 

influencing cropping patterns and their performance is the extremes of
 

weather experienced over the course of the year. During the past year, the
 

main aberations in weather were 1) a prolonged hot, dry period just prior to
 

the monsoon; 2) heavy rains in early November; and 3) early flooding of
 

fields in April. Each factor severely curtailed agricultural production in
 

the region.
 

The hot 'dryspell during the aus season sharply thinned stands of direct
 

seeded aus due to salinity and drought stress. Many aus seedlings could
 

not be transplanted as rainfall was scarce during the transplanting period.
 

Preparation of aman seedbeds was urgent when flooding did begin in mid-June.
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Aman crops looked excellent up to early November as heavy rainfall during
 
late September and early October restored flooded conditions. A November
 
storm, however, lodged mature Rajasail into standing water causing substan
tial losses in yield and quality, and substantially increasing harvest
 
costs. Karjasail/Kalomota yield was reduced 10-50% due 
 to "cita", the 
removal of pollen by wind prior to fertilization. BR 11 fields were not
 
damaged because they were not fully mature at the time of the storm and have
 
much shorter stem length. Most aman was harvested with water still standing 

in the fields. 

Sowing of rabi crops was prevented or delayed by the flooded or wet soils.
 
Khesari and some linseed was destroyed because it was relayed prior to the
 
November storm. Reseeding was possible in only a limited number of cases.
 
Sweet potato, peanut, chilli pepper, and cowpea were sown two weeks to 
a
 
month later than normal. The early flooding in April damaged some stands
 
of these crops, seriously reducing their yields. M1ungbean and cowpea were
 
attacked by pod borers which destroyed some fields entirely.
 

The agronomic practices and economic performance for alternative crops during 
the aus, aman, arid rabi seasons ar,- presented in BS- TABLE 3 
compares :hc. practices and costs for growing local Rijasail and HYV seedlings.
 
BRI. seedlings are much more difficult uproot andto to transplant than the 
local, and therufore, require significantly iore labour, More effort was 
also invested in weeding, a reflection of its higher yield potential and 
reduced competition with weeds at the seedling stage. The yield of BRI1 was 
still less than its potential. Fertilizers need to be applied at recommended
 
times in larger quantities. 
BRII yields need to be improved over present
 
levels through improved practices to warrant the increased cash costs and
 
risk associated with its cultivation.
 

Among the common rabi crops, highest returns over cash costs were received
 
from sweet potato. 
 Lentil and peanut also produced high returns. Sesame
 
and soybeans proved highly profitable. Sesame had very low input costs
 
because land preparation was provided by family-owned draft power. Sesame 
yielded high returns to cash inputs. The practices, costs, and returns of
 
eggplant, tomato and garlic, are included in TABLE 8 and 9. 
Garlic has very
 
high seed costs, but provides excellent returns to cash.
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One of the greatest concerns of farners is the availability of quality
 

seed of improved varieties. MCC assisted ULein in prccurinq seeds that 
the local market does not provide, Wie sold 100 kg BRII; 42 kg soybean 
seed; imported vegetable seeds; and distrfibuted sweet potato Tripti vines 

to 14 farmrs for multiplication. 

TABLE , r nomic Management Practices, Bhatirtekj_ .198GAus Season 

Item Boilam IR8 

No. of fields 9 10 

Field size-mean 0,20 0.10 
(ha) 

# D1owings 5 4 

# ladderinqs 22 19 

Weeding (mandays/ha) 62 70 

Hill spaqin. (cm) 19 x 22 16 x 17 

Seedrate (k lha) 57 69 

Plantinq date 11/3 14/3 

Flo i date 5/7 3/8 

Harvest date 26/7 25/8 

Field days 137 164 

Fertilizer (kh 

TSP (basal) 22(1 )a/ 26(1) 
Urea (TDI ) - 34 at 103 DAS (8) 
Cowdung (basal) 0.77 t/ha(1) 2.76 t/ha(1) 
Ash (Basal) 1.54 t/ha(2) 3.46 t/ha(2) 

Insecticide 0 3 

a/ the number in parenthesis indicates the number of farmers who applied
 

the specified nanagement practice 
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TABLE 2: Economic Performance, (Averages) By irtek, 1986 Aus Season
 

I tci Boilaam IR8 

1o,0 of fiol _- 8 

Labour cost (Tk/ha) 7119 7179
 

Land preparation 1304 1451
 

Plantin 1482 
 1602 

Weeding 2901 3153
 
Harvesting 1269 974
 

Family 6417 5912
 

Hired 2807(2)a/ 1408
 

Material cost ('k/ha) 476 
 1273
 

Seed 437 
 550
 

Fertilizer 30 9 (l) b/ 698(8)
 

Pesticides 
 547(3)
 

Total costs (Tk/ha)
 

Cash costs 476 
 2540
 

Variable costs 7595 8452
 

Yield (t/ha) 1.87 
 2.19
 

Product value (Tk/kg) 3.85 4.75
 

Return (Th/hc)
 

Gross 7200 
 10400
 

Over cash costs 6724 
 7860
 

To variable costs -395 
 1948 

To cash costs 15.1 4.09 

To variable costs 0.95 


a/ the number in parenthesis indicates the number of farmers utilizing
 

hired labor.
 

b/ the number in parenthesis indicates the number of farmers that used
 

the particular input.
 

1.23 
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TABLE 3: Agronomic Practices and Costs (Averages) for Aman Seedbed 
.... Ppration, .Bhathirtek 1986. 

Item 
 Rajasail BRII
 

No. of fields 
 5 
 5
 

_Land preparation 

# plcwinms 6 6 
# ladderings 
 16 
 13
 

Seedrate (kg/ha) 
 621 
 591
 

Seedbed size (ha) 
 0,09 0,04
 

Seeding date 
 28/6 29/6
 

Weeding (mandays/ha) 
 3 9 (2 )a/ 35(2)
 

Fertilizer (kg/ha)
 

basal TSP 

1 7 ( 1 )b/ 17(1) 

basal manure (1)
 
topdress urea 
 8(1) 26(1)
 

Oprootin2 (man days/ha) 
 69 
 116
 

Uprooting date (1st) 2/8 3/8
 

Labour costs (Tk/ha) 4630 6487 
Land prepration 
 1544 
 1544
 
Seeding 
 103 
 103
 
Weeding 
 223 
 200
 
Uprooting 
 2760 
 4640 

Materialcost (Tk/ha) 4057c/ 3902 c / 

Seed 3999 @ 6,44 Tk/kg 3802 @ 6.60 Tk/kg
 
Fertilizer 291d/ 501 e/
 

Total cost (Tk/ha) 
 8687 
 10389
 

a/ the number in parenthesis indicates the number of farmers surveyed 
b/ the number in parenthesis indicates the number of farmers utilizing

the specified management practice 
c/ fertilizer cost is averaged over 5 replications and the average


fertilizer cost is added to seed cost.
 

d/ cost of 8 kq N/ha & 17 kg P205/ha 

e/ cost of 26 kg N/ha & 17 kg P20 5/ha 
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TABLE 4:A ronomic Management Practices, Bhatirtek, 1986 Arman Season 

Item Rajasail Kartiksail BRI1 Karjasail
 

No. of fields 10 5 5 
 10
 

Field size-mcean(a) 0.12 0.13 0.07 0.18
 

": ouinjs 5 4 5 4 

# laddern!Ins 11 9 15 8 
Weeding (man days/ha) 12 10 25 (4 )a/ 10 

Seeding age (days) 38 31 40 47 

Transplantin2 date 1/8 30/7 8/8 17/8 
Flowering date 12/10 17/10 23/10 5/11 

Harvest date 9/11 13/11 20/11 5/12 

Field days 101 106 107 110 

Fertilizer (kg/ha) 

TSP (basal) 21 (1 )a/ 31(2) 42(3) -

Urea - TD1b/ - 10 -t 21 DAT(1) 32 at 24 DAT(5) 16 at 25 DAT(3) 

- TD2 c 13 at 32 DIT(7) 18 at 32 DIT(2) 30 at 53 DAT(1) 12 at 58 DALT(2) 

Insecticide 0 0 4 ..0 

Yield (t/ha) 1.85 2.15 2.63 2.41 

a/ the number in parenthesis indicates the number of farmers who applied the
 

specified management practice 

b/ top dressing #1 

c/ top dressing :4li2 
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TABLE 5: Economic Performance (Averaqes) Bhatirtek_ 1986 Aman Season 

Item Rajasail Kartiksail BRIJ Karjasail 

No. of fields: 10 5 5 10 

Labour cost (Tk/ha) 

Land preparation 

Transplanting7 

Weeding 

Harvesting 

Family 

Hired 

3882 

1451 

1165 

411 

855 

1777 

2106 

3629 

164,17 

785 

375 

821 

2619 

1009 

5152 

1204 

1939 

780 

1229 

1606 

3546 

3657 

1266 

1006 

359 

1026 

1062 

2594 

Material cost (Tk/ha) 

Sced 

Pertilizer 

Pesticide 

652 

491 

199 (8 )a/ 

-

1094 

828 

443(3) 

-

2128 

946 

798 

480(4) 

726 

580 

243(6) 

-

Total cost (Tk/ha) 

Cash 

Variable 

2700 

4532 

2103 

4640 

4949 

7280 

3099 

4382 

Yield (t/ha) 1.85 2.15 2.63 2.41 

Product value (Tk/kg) 4.50 4.50 4.50 5.00 

Return (Tk/ha) 

Gross 

Over cash costs 

Over variable costs 

To cash costs 

To variable costs 

8325 

5625 

3793 

3.08 

1.84 

9675 

7572 

5035 

4.60 

2.09 

11835 

6886 

4555 

2.39 

1.63 

12050 

8951 

7668 

3.89 

2,75 

a/ the number in parenthesis indicates 

the specified management practice, 

the number of farmers who applied 



TABLE 6: A ronomic Management Practices, Bhatirtek, 1986-87 Rabi Season 

Item Item Linseedinsee Mustard° stard Lentilentil potato Wheat Peanut Soybean Chillippe Cowpea Mungbean Sesam. 

#fields 4 3 3 10 5 3 6 7 4 3 3 

Field size (ha) 0.11 0.04 0.03 0.08 N/Aa /  0.06 0.08 0.09 0,05 0.13 0.09 

# plowlngs 0 0 3 5 N/A 5 N/A 5 - 4 3 3 

* laddnrings 0 0 10 20 N/A 23 N/A 23 17 4 13 

Seeding date (avg) 16/11 26/11 27/11 17/12 22/12 31/12 1/1 5/1 10/1 29/1 5/3 

Seed rate (kg-/ha) 9 7 10 N/A 160 92 70 N/A 20 13 

Seeding methodb/ B B B T B D D T D B B 

Fertilizer cd/ c 
(TK N-P 0 -K

2 5 
0/ha)

2 
0-0-0 0-0-0 0-0-0 0-0-0 0-0-0 c / 0-26-0(1) 0-0-0 0-0-0 0-0-0 0-0-0 0-0-0 

viveeding (man days/ha) 0 0 0 62 N/A 76 N/A 69 45 0 0 

Flower date (1987) 25/1 16/1 24/1 N/A 23/2 N/A 25/2 15/3 26/3 29/3 19/4 

Harvest date (1987) 5/3 23/2 28/2 7/5 16/3 17/5 5/4 21/.; 12/i 19/4 19/5 

Plant density 1,420 900 980 175 1,930 129 610 150 116 240 580 
(000's/ha) 

Plant ht. (cm) 24 32 32 61 45 53 34 31 56 24 63 

Yield (t/ha) 0.09 0.09 0.63 13.0 0.38 1.32 0.78 0 .20e/ 0.34 0.31 0.51 

a/ not available 

b/ B - Broadcast, T - Transplantedg D = Dibbled 

c/ selected trcatment of fertilizer trial 

d/ # of farmers x.ho )nrformedselected management pcactice 

e/ yield of dry chilli peppers 



TABLE 7: Economic Performance (Avera es). Bhatirtek2 1986-87 Rabi Season 

Item Swoet Lentil Peanut Sesame 
potatopepper 

Soybean Mungbean Wheat Chilli Cov.wea Mustard Linseed 

# fields i0 3 3 3 5 3 6 7 3 
Labour cost (TK/ha) 

Land ruparation 

9377 

1899 

3416 

1339 

11470 

2264 

2592 

1235 

5140 

1776 

2113 

875 

5151 

2192 

7564 

2132 

6060 

2007 

1253 

0 

902 

0 
Plantin,; 

Fertilizin, 

Weeding 

2203 

0 

2306 

160 

0 

0 

1333 

0 

2933 

27 

0 

0 

1024 

56 

1166 

47 

0 

0 

56 

56 

1166 

1370 

0 

2670 

787 

0 

1798 

86 

0 

0 

55 

0 

0 
Haristing 2969 1861 494'0 1330 1118 1191 1737 1392 1.68 1167 847 
Family 7171 3416 11305 2592 N/Aa /  2113 N/A 6712 5813 1253 902 
Hired 

Material ccst (T/ha) 

2206 

1733 

0 

733 

165 

2346 

0 

92 

N/A 

1025 

0 

283 

N/A 

2273 

852 

1259 

247 

331 

0 

129 

0 

92 
Seed 

Fertilizer 

Cash cost (2C/ha) 

Variable cost (T!/ha) 

Yield Ct/ho) 

Product value (Dc/kc) 

1733 

0 

3939 

11110 

13.0 

1.50 

738 

0 

738 

4154 

0.63 

15.00 

2243 

103 

2511 

13816 

1.32 

8.00 

92 

0 

92 

2684 

0.51 

11.00 

700 

32--

1025 

6165 

0.97 

6.50 

283 

0 

283 

2396 

0.31 

10.50 

1168 

1105 

2273 

7480 

0.93 

5.00 

1259 

0 

2111 

8823 

0.20 

22.00 

381 

0 

628 

6441 

0.34 

8.50 

129 

0 

1382 

129 

0.09 

15.50 

92 

0 

994 

92 

0.09 

8.50 
Returns (Th/-.) 

Gross 

Over cash costs 

19500 

15561 

9450 

8712 

105,60 

6049 

5610 

5518 

6305 

5280 

3255 

2972 

4650 

2377 

4400 

2289 

2890 

2262 

1,147 

1318 

765 

673 
Over varjaje costs 8390 5296 -3256 2926 140 859 -2830 -4423 -3551 65 -229 
To cash costs 

To variable costs 

4.95 

1.76 

12.80 

2.27 

41.2-1 

0.76 

61.0 

2.09 

6.15 

1.02 

11.50 

1.36 

2.05 

0.62 

2.08 

0.50 

4.60 

0.45 

11.22 

1.05 

8.32 

0.71 

a/ not available 
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TABLE 8: Agronomic Management Practices for Local Spices and Vegetables, 
Bhatirtek,_ 1986-87 

Item Eggplant Tomato Garlic 

,;tfiulds 5 2 2 

Field size (ha) 0.03 0.003 0.02 

# plowincfs )a/ N/. / 5(15 

1 laddcrinqs 29(1) N/A 28 

Hand-plowinqs 4 2 0 

PlantincL/,tanI !antinq date 2*1/10 16/-12 18/12 

Seedlipfg (days) 35 32 N/A 

Seedrate (kg/ha) N/A N/A 142 

Fertiliz'er 

Basal manure (t/ha) 1 8.4 (1 )a/ 0 0 

Basal P205(Kg/ha) 137(4) 244 0 

Basal N (Wg/ha) 106(1) 0 0 

TDIc / 86 at 31 DAT(2) 144 0 

TD2d/ 86 at 78 DAT(5) 0 0 

Flowering date 27/12 23/1 N/A 

Harvest date (first) 24/1 1-1/3 15/3 

Plant den!:ity (000's/ha) 80.3 62.5 274 

Plant ht. (cm) 73 116 40 

Yield (t/hQ) 16.42 24.71 2.25 

a/ number of farmers who applied management practice. 

b/ not available 

c/ top drussing #1 

d/ top dressing -'2 
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TABLE 9: Economic Performance (Averages) of Local Spices and Vegetab]es, 

Bhatirtek, 1986-87 

Item Eggplant Tomatoa /  Garlic 

No. of fields 5 2 2 

Labour cost (7k/ha) 17279 16.322 11721
 

Land preparation 5765
5765 2316 

Planting 1 9 
j. 

8 1918 3705 

Irriqationb/ 4573 (3)c/ 4573 ( d/ 0
 

Weeding 3291 3291 3199
 
Harves Hing 3561 3561 2501
 

Family 10063 11721
N/A 


Hired 
 7196 N/A 0
 

Vaterial cost (Mk/ha) 6919 
 22349 6093
 

Seed 
 2948 18182 6093 

Fertilizer 3971 04167 


Cash cost (Tk/ha) 14115 
 22349d/ 6093
 

Variable cost (k/ha) 24198 
 39171 17814
 

Yield (t/ha) 16.42 
 24.71 2.25
 

Product va.ue ( k/kg) 2.25 2.00 15.00 

Returns (Tk/ha) 

Gross 36945 49420 33750
 
Over cash costs 22830 27071 27657
 

Over variable costs 12747 10249 15936
 

To cash costs 2°62 
 2.21 5°54
 

To variable costs 1.53 
 1.26 1.89
 

a/ labour costs for eggplant used to estimate labour costs for tonato 
b/ cost of irrigation estimated from last year's report 

c/ number of farmers who used specified management practice 
d/ assumed that all labor was conducted by family members
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ON-FARM _'IRIALS 

Aus Variety PLT Trials
 

Two trials were conducted 	aL each of three locations in the char region.
 
The results for the short duration aus (Oryza sativa) varieties are shown
 
in TABLES 10 - 12, for Bhatirtek, Char Jabbar Kasherhat, and Char Bata
 
Dulalmiahat, rc:spectively. The results for the long duration varieties
 
are shown in TADLES 13 - 15,respectivelyo Seed for the HIY lines was
 

supplied by MCC. The farner provided management and other inputs. 

Results for the short duration varieties were consistent over all locations.
 
The local, Boilam, averaged 0.41 t/ha higher yield than the best HYV line,
 
BR20 (TABLE 1.6). 
 The other two lines yielded poorly because of 1) insuffi

cient plant height to escape high flood levels; and 2) poor plant stands
 

arising from low tolerance to high salinity.
 

As in previous years, the results for the long duration varieties were
 

less conclusive. At Bhatirtek, the stands of BR12 and BR14 died out from
 

salinity and moisture stress. 
 There were no significant differences in
 
yield among the remaining varieties (TABLE 13). At the other two sites,
 
BR9 and an unreleased line, P.Z203-26- 3 , yielded well relative to the other
 

four lines (TABLE 14 and 15).
 

TABLE 10: Bhctirtek Short Duration Aus Variety MLT Trial
 

Seeding date: 9-18/3/86 	 Design. RCBD
 

Plot size - planted: 25m 2 Replications: 4
 

Sm2
harvested: 	 Fertilizer: 0 - 23 kg P205/ha
 

Seedrate: 80 k1g/ha
 

Variety 	 Days to Plant Tillers/

flower harvest height m2 Yield
 

cm 4 t/ha 
Boilam 116 a 133 106 a 171 1.85 a
 
BR20 115 a 
 133 86 b 175 1.60 a
 

IR9209-205-3-2 101 b 133 
 53 c 116 0.00 b
 
IR 50 103 b 133 57 c 
 134 0.00 b
 

Mean 	 109 133 
 76 149 0.86
 
LSD (.05) 6 NS 11 
 NS 0.55
 
C.V. (%) 	 3 9 26 
 20
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TABLE 11- Char Ja'bar Short Durntion Aus Variety -.T Trial 

Seeding date: 23/3-1/4/86 Design: RCBD
 

Plot size - planted. 25m 2 Replications:- 5
 

harvested : 5m- Fertilizer: none
 

Seedrate: 80 kg/ha
 

Variety Days to Plant Tillers/ Yieldflower harvest height m2 

cm # t/ha 

Boilam 106 a 129 a 110 a 261 a 1.84 a
 

BR20 102 a 127 n 103 a 267 a 1.73 

IR50 
 97 b 120 b 62 b 168 b 0.57 b
 

IR9209-205-3-2 96 b 121 b 63 b 158 b 0.51 b
 

Mean 100 
 124 85 214 1.16
 

LSD (.05) 4 5 7 36 0,37
 

CoV (%) 3.0 3.0 6.1 11.9 22,8
 

TABLE 12: Char Bata Short Duration Aus Variety 14LT Trial 

Seeding date: 1-8/4/86 Designz RCBD
 

Plot size - planted: 25m 2 Replications: 5 

5m2harvested: Fertilizer: 7-11 kg N/ha
 

0-14 kg P2 0 5/ha 

Seed rate: 74 kg/ha
 

Variety -ays to Plant Tillers/ Yieldflower harvest height Ye
 

cm # t/ha 
Boilam 
 94 a 128 a 104 a 315 a 2.85 a 

BR20 96 a 128 a 89 b 301 a 1.91 b 

IR9209-2_05-3-2 86 b 123 b 67 c 235 b 0.85 c 

IR50 84 b 123 b 65 c 247 b 0.78 c 

Mean 90 125 81 274 1.60 

LSD (.05) 4 1 7 41 0.16 

C. V. (%) 3.2 0,6 5,8 10.9 7,3 
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TABLE 13: Dhatirtek Long Duration Aus 

Seeding date: 10-18/3/86 

Plot size - planted: 25m2 


5m2harvested: 


Insecticide: Diazinon, Dimearon,
 

Basudin or none 


Days to 
flower ir turity 

IRS 141 .a 159 

BR203-26-3 131 b 157 

BR9 132 b 157 

BR16 141 a 159 

Mean 136 158 

LSD (.05) 6 NO 

C.V. (%) 3 

Variety MLT Trial 

Design: RCBD 

Replications: 5
 

Seed rate: 80 kg/ha 

Fertilizer: 12 to 53 kg N/ha
 

0 to 28 kg P2 05/ha 

0 to 5.76 t ash/ha 

0 to 2.76 t cowdung/ha 

Plant Tillers/ Yield
 
height m2
 

cm # t/ha 

71 135 2003 

75 170 1.99
 

76 1.43 1.87 

78 128 -1,83 

75 144 1.93 

NIS NS NS 

18 31 18 
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TABLE 14. Char Jabbar Lonn Duration Au Variety MLiTrial 

Seeding date: 18-25/3/86, 	 De5ign: RCBD 

Plot size - planted: 25m 2 Replications: 5 

5m2hcrvested: 	 Seed rate: 80 kg/ha 

Fer-ilizcr: 0 to 85 kg N/ha 

Variety 	 L_ to Plant Tillers
flower maturity height m2 Yield 

cm # t/ha 

IR8 126 a 156 81 312 a 2.46 

BR9 116 bc 143 34 308 ab 2,35 

BR16 125 a 155 87 278 ab 2.29 

BR12 125 a 156 83 250 bc 2.14 

BR203-26-3 114 c 144 84 30"1 ab 2.05 

BRI4 120 b 150 86 200 c, 1.53 

Mean 	 121 151 65 275 2.16 

LSD (005) 	 6 NS NS 60 NS
 

C. V.(%) 4 	 5 17 21 

TABLE 15. Char Bata Lonq 	Duration Aus Variety MLT Trial 

Seeding date: 1-8/4/86 	 Design: RCBD
 

Plot size - planted: 25m 2 Replications: 41
 

5m2
harvested: 	 Seed r.tc: 7-i kg/ha 

Fertilizer: 	 0 - 14 kg N/ha 

0 - 10 kg P 2 05 /ha 

Variety 	 D to Plant Tillers/ Yield 

flower maturity height m2 

cr . t/ha 

BR203-26-3 114 b 140 b 87 369 a 4.20 a 

BR9 116 b 1.0 b 88 349 a 3.86 ab 

BR14 111 b 142 b 87 309 b 3.57 b 

BR12 125 a 148 a all 294 b 2,68 c 

IR8 129 a 149 a 81 277 b 2.58 c 

BRi6 129 a 149 a 86 293 b 2.49 c 

Mean 120 245 85 315 2.23 

LSD (.05) 5 5 NS 34 0.41 

Co Vo 2.7 2.1 703 7,7 8.5 
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TABLE 16: Charland Aus Variety MLT Trial Summary 

Short Duration (10 locations) Lonq duration (9 locations)
 

Variety Yield (t/ha) Variety Yield (t/ha)
 

Boilam 2.20 a BR9 3.02 a 

BR20 1.76 b bRjx03-26-3 3.00 a 

IR9209-205-3-2 0.68 c IR8 2,51 b 

IR50 0.68 c BR14 2.49 b 

BR12 2.38 b 

Man 1.33 BR16 2.38 b 

LoS.Do (.05) 0.26 

C. V. (%) 25 Mean 2.63 

LoSoDo (.0) 0.48 

C. V. (%) 23 

Char Bata Aus Tillae Method Trial, 

A moldboard plow developed by researchers at BAU, Mymensingh was demon

strated in farmers' fields. The objectives of the trial were to obtain 

farmers impressions of the moldboard plow and to determine if the yield 
of aus (Oryza sativa) was increased by plowing to greater depth. The 

moldboard plows dcesign reduces draft requirements which facilitates the 

deeper tillage. Although the time required for each pass is longer,
 

satisfactory soil tilth is also achieved in fewer passes with the mold

board plow'. 

Farmers were very intcrested in the plow but feared it would break too 

easily. When oxen slumped their shoulders, the plow dug very deeply 

putting great strain on the joints of the plow,
 

Aus yields and other growth paramexters were not affected by the tillage 

treatment (TABLE 17). No observations of tillage depth were taken. 

Therefore, it is unknown whether the tillage depth for the moldboard 

plow was greater than for the traditional plow. 



158
 

TABLE 17: Char Bata Aus Tillage Method Trial 

Seeding date: 17/3-3/4/86 Design: RCBD
 
.Plot size: 2000 - 4500m2 Replications: 8
 
Variety: Boilam 
 Furtilizer: 0 - 1.1 kg N/ha 

Plow 
 Plant Tillers/
height m2 Yield
 

cm 
 t/ha
 
Local plow 10- 314 
 2.61
 
'ildboard plow 103 310 2.56 

Mean 
 104 
 312 2.59
 
L.SoD. (.05) NS NS NS
 
C. V.(%) 1 2 3 

Charland Aus Phosphate Fertilizer Rate MLT Trials 

Application of TSP to the aus (yr sativa) variety Boilam at planting 
time increased plant hi,.ght, panicles/m2 , and yield in the four trials 
conducted at Char Bata and Bhatirtek (T'ABLE 18-19). There was no residual 
effect from phosphate applied during the previous aman or rabi season (TABLES
 

18-B & *.8-c), When the trials were analyzed together, the trends of plant 
charactc. tics and yield were satistically significant., Differencus how
ever, were small (TABLE 20), Yield increased an average of 0,13 t/ha 
with an application of 45 kg P205/ha. The marginal revenue was low for
 
all rates of fertilization. Application of phosphate Boilam theto during 
aus season is not recommended unless crop risk is very low.
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TABLE 18: Char Bata Aus Phosphate Rate MLT Trials 

A) Phosphate not applied to soil within last year 

Seeding date: 2-13/4/86 Design: RCBD 
2
Plot size - planted: 25mn Replications: 5
 

5m2
harvested: Variety: Boilam
 

Rate of Plant Tillers/m2 

phosphate height 

Kg P205/ha cm 


0 98 a 296 a 


15 99 a 303 ab 


30 103 b 308 b 


45 104 b 321 c 

Mean 101 307 

LSD (.05) 3 10 

C Vo (%) 2 2 

B) Phsphat applied to previous aman crop (seeding date: 

Rate of Plant 2
 
phosphate height Tillers/m 2 


96
0 a 300 b 

15 99 b 298 b 

30 100 b 302 b 

45 105 c 316 a 

Mean 100 304 


LSD (.05) 3 10 


C V. (%) 2 2 

C) Phosphatc applied,to previous rabi crop (seeding date: 


Rate of Plant Tillers/m 2 

phosphate height 

0 101 b 301 c 

15 101 b 301 c 

30 30 102 b 305 b 

45 105 a 314 a 


Mean 102 305 

LSD (.05) 3 4 

C. V. (%) 2 
 4 

Yield 

t/ha
 

2.68 a
 

2.73 a
 

2,80 b
 

2.80 b
 

2,75
 

0,06
 

2
 

1-12/_/86) 

Yield
 

2.69
 

2.73
 

2.79
 

2.82
 

2.76
 

NS
 

3
 

15/4-8/5/86)
 

Yield
 

2.40 a
 

2.44 ab
 

2.47 bc
 

2.52 c
 

2. 6
 

0,06
 

2
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TABLE 19: Bhatirtek Aus Phosphate Rate MLT Trial 

Seeding date: 10-22/3/86 Design: RCBD 

Plot siza - plantocl 25mn2 Re-plications: 4 
2:'Zive.stud: 5m Variety: Boilam 

Rate of Phosphate height Tillers/m2 Yield 

Kg P205/ha cm t/ha
 

0 101 136 1,37 
15 
 102 
 175 1.42
 
30 107 179 1.45 

45 102 184 1.50
 

Mean 103 169 
 1.44 
LSD (.05) NS 34 NS 
C. v° (%) 4 12 5 

TMBLE 20: Charland Aus PhosphateRate MLT Trial Summary 

Rate of Cost of a/Plant Tillers/ Yiel Average b/ Marginal b 
Phosphate fertilizer height m2 eld vene revenuerveerevenue 

Kg P205/ha Tk cm # t/ha 

0 0 99 b 265 c 2.33 c - -

15 164 100 b 274 b 2.38 b 137 137 
30 328 103 a 278 b 2.43 a 1.37 1.37 

45 '192 104 a 289 a 2.46 a 1.19 0.82 

Mean 
 101 277 2.40
 

LSD (.05) 
 2 8 0.04 
C.V. (%) 3 4 2 

a/ price of fertilizer =.10.94 Tk/kg P2 05 = 5.25 Tk/kg TSP 

b/ price of rice = 4.50 Tc/kg 

average revenue = value of yield increase due to fertilizer. 
cost of fertilizer 

marginal revenue = value of yield increase due to additional incre
ment of fertilizer 

cost of additional increment of fertilizer 
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Bhatirtek BRIRI Amen AIART Variety Trial 

Eight advanced rezearch lines of aman (Oryza sativa) were grown in farmers'
 
fields at the request of BRRI's Adaptive Research and Training Division 
(ARTD). 
The trial tested the suitability of several photosensitive pro
geny of Pajam which were blast and tungro resistent. Both replications 
were badly affected by trips, stem borer, and leaf hopper at tillering 
stage. Winds associated with a cyclonic storm damged the rice yields 
seriously by increasing sterility. The top yielding varieties were the 
accepted HYV in the region, BRIl, and a new research line, BR716-7-2-1-1, 
which has done e,;all in other areas of Bangladesh (Table 21). 

TABLE 21: BI-atirtek BRRI Aman ALART Variety Trial 

Seedbed date: 6/7/86 Replication: 2 
Transplanting date: 5 & 7/8/86 Fertilizer: Repl - 82/27-60-40-10
 
Seedling age: 30 & 32 days with N at 7 and 45 DAT 
Spacing - row: 25 cm Rep2 - 27/27/27-60-10 

plant: 15 cm with N at 14, 28, and 48 DAT 
Plot size: - planted: 2m x 5m Insecticide: 10.5 kg Furadan 3G/ha
 

harvested: 1.5m x 4.5m 2 1 Acromal 57 E.C./ha 

Variety ---- Days to Plant Tillers/
flower maturity height m2 Sterility Yield 

cm # % t/ha 
BR716-7-2-1-1 115 150 105 174 36 2.09 a 
BR 11 106 135 81 "183 - 1.93 a 
BR !185-2R-6 110 145 98 140 34 1.75 b 
Nizersail 112147 129 247 34 1.49 c 
BR 539-17-,1-3-3-1 -116 149 97 147 48 1.39 cd 
BR 539-89-2-3-1-2 117 151 86 187 41 1.32 cd 
BR 1196-2R-87 117 150 92 223 37 1.31 d 
BR 539-17-4-.-3-1 116 149 89 180 35 129 d 

Mean 114 147 97 185 38 1.57 
L°S.D. (.05) 2 2 11 NS 0.17 
C. V. (%) 1 1 5 19 11 5 
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Aman Variety MLT Trials
 

Two nain landtypcs are found in the char during the aman (Oryza sativa)
 

season, each with its own best adapted local variety. Rajasail is grown
 

on land which drains more quickly following the end of the rains. Karja

sail and Kalomota are grown in lower areas which are subject to greater
 

flooding depth, and therefore, these fields raintiain standing water about 

three weeks longer. The difference in maturity between the two types of
 

photosensitivc local varieties is five weeks.
 

Five lines received from BRRI through ALART trials were tested under
 

farmer's management in fields of these two types. Trials in Rajasail
 

fields were conducted near Bhatirtek, Char Jahajmara, and Char Bata
 

Khaserhat (TABLE 22-24). BRi11, the presently extended variety for the
 

area, yielded the highest at each of these locations. Over the three
 

locations, the yield of BRII was 27% higher than the local variety, a
 

difference of 0.51 t/ha (TABLE 28). For the other land type, trials were
 

conducted in Karjasail fields near Bhatirtek and Char Jabbar Khaserhat
 

(TABLE 25 - 26), and in Kalomota fields near Char Bata Khaserhat (TABLE 27).
 

Under the deeper flooding conditions, BRII tillered less and yielded lower
 

than the local varieties. An unreleased line, BR593-698-5-1-8, yielded
 

well in these fields. It has a similar photosensitive response to the
 

local varieties and excellent tillering capability. BRAI does not yield
 

well under deeper flooding because tillering is inhibited. Therefore, it is
 

not suited to this environment (TABLE 28).
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TABLE 22: Bhatirtek Aman Variety MLT Trial with Rajasal 

Seedbed date 30/6/86 (HYV) Design: RCBD 
Seedling age: 29-3.1 days (HYV) Replications: 5 

29-40 days (Local) Fertilizer; 0-19 Kg N/ha 
Transplanting date: 29/7-4/8/86 0-22 Kg TSP/ha 
Plot size - planted: 25m2 Insecticide: 10.5 Kg Furadan 3G/ha 

harvested. 5m2
 

Variety Days to Plant Panicles/

flower maturity height m2 Yield 

cm # t/ha
BR1I 117 ab 137 a 83 b 176 ab 2.22 a 
BRC16-127-,-3 116 abc 136 a 86 b 141 b 2.16 a 
BR222-23-358 
 120 a 138 a 
 97 a 211 a 2.00 ab
 
BR51-46-5-C5 105 e 129 b 81 bc 137 b 1.95 ab 
Rajasail 112 cd 126 b 99 a 165 ab 1.74 b 
BR51-282-8-HR50 
 108 de 130.b 77 c 
 1412 b 1.66 b 

Mean 113 133 87 162 1.96 
L.SoDo (.05) 4 4 5 46 0.34 
C. V. (%) 3 2 ... 4 21 13 
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TABLE 23: Jahajmara Aman Variety MLT Trial with Rajasail
 

Seedbed date: 30/6/86 Design: RCBD
 
Transplanting date: 
 28-30/7/86 Replications: 5
 

Plot size - planted: 16m2 Spacing - row: 
 25 an
 

6m2
harvcsted: 
 Fertilizer: 	 0-60 Kg N/ha
 

0-35 Kg P205/ha
 

Variety 
 Days to Plant Plants Yieldflower maturity hcight m2 

cm t/ha
 
BRI. 120 142 84 
 139 2.13 a
 
BR222-2B-358 
 120 
 143 100 185 2.09 ab
 
BRC16-127-1-j 116 
 141 
 93 138 1.59 abc
 
BR51-282-8-HR50 
 112 
 139 82 139 1.50 bc
 
BR51-46-5-C5 
 109 
 138 81 122 1.47 bc
 
Rajasail 107 
 133 105 154 1.10 c 

Mean 114 139 91 146 1.70 
LSD (.05) 4 5 8 21 0.63 
C.V. (%) 	 3 2 6 11 25 
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TABLE 24: Char Bata Aman Variety MLT Trial with Rajasail 

Seeding date: 30/6/86 Design: RCBD
 

Transplanting date: 29/7 - 7/8/86 Replications: 5 

Spacing: Rondom Fertilizer: 11-28 Kg N/h-a 

Insecticide: 16 Kg Furadan 3G/ha 

Variety Plant Tillers/2 Yield
flower maturity height m

cm t/ha
 

BRII. 122 a 146 ab 91 c 3418 b 2.49
 

BRC16-127-4-3 
 119 a 147 a 88 c 326 b 2.36
 

BR51-282-8-HR50 
 108 c 143 ab 80 d 349 b 2.34
 

Rajasail 102 d 129 c 97 b 343 b 2.31
 

BR222-2B-358 
 120 a 145 ab 103 a 414 a 2.28
 

BR51-46-5-C5 113 b 
 141 b 80 d 336 b 2.22 

Mean 114 142 90 353 2.33 

L.SoDo (,05) 4 6 5 49 NS
 

C. V (%) 2 3 4 10 22
 

TABLE 25: 3hatirtek Aman Variety NLT Trial with Karjasail 

Seedbed date: 17/7/86 (HYV) Design: RCBD
 

Seedling age: 26-35 days (HYV) Replications: 5
 

-0-5.' days (local) Fertilizer: 0-13 Kg N/ha
 

Transplnting date: 13-21/8/86 Insecticide: 10.5 Kg Furadan 3G/ha
 

Plot size - planted. 16m 2
 

harvested: 5m2
 

Variety Days to Plant Panicles/ Yield

flower maturity heirt m2
 

cm # t/ha
 

BR593-698-5-1-8 110 bc 135 b 75 c 199 a 2.74 a
 

Karjasail 127 a 151 a 114 a 180 ab 
 2.45 ab 

BR51-74-6-J1 112 bc 134 bc 81 bc i ?11bc 2.20 bc
 

BRC16-127-4!-3 109 bc 132 bc 897 b 129 c 
 2.07 bc
 

BRIl 
 107 c 130 c 8. b 141 c 2.00 c
 

BR236-10-2-2-1 113 b 
 134 bc 8- b 138 c 1.99 c 

Mean 113 136 
 87 155 2.24
 

LoS.D. (.05) 7 4 7 37 
 0.44
 

C. V.(%) 5 2 6 18 15
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TABLE 26: Char Jabbar Aman Variety .MLT Trial wit h Karjasail 

Seeding rate: 1.7/7/86 (for HYV) Design: RCBD 

Transplanting date. 13-28/8/86 Replications: 5 

Spacing: Random Fertilizer: 42-71 Kg N/hi 

Days to 	 Panicles/Plant 2Variety 	 flower maturity height m Yield 

cm t/ha 

BR593-698-5-1-8 108 138 76 c 207 2.23 

BR51-74-6-51 110 137 08 b 140 2.04 

BRIJ 103 133 87 b 157 1.98 

BR236-10-2-2-1 110 137 88 b 171 1,96 

BRC16-127-.-3 110 137 90 b 175 1,95 

Karjasail 117 137 120 a 121 1.87 

Mean 	 109 137 91 162 2.00
 

L.SoD. (.05) 	 6 NS NS
 

C.V. (%) 	 2 3 5 22 17
 

TABLE 27: Char Bata Aman Variety MLT 	 Trial with Kalomota 

Seeding date: 17/7/86 Design: 1RCBD 

Transplanting date: 21/8-1/9/86 Replications: 5 

Spacing: R,ndom 	 Fertilizer: 11-14 Kg N/ha 

Insecticide: 16 ]g Furadan 3G/ha 

Variety 	 to Plant Tillers/

flower maturity height m2 Yield 

cm # t/ha 

BR51-74-6-JI 119 151 86 c 305 bc 3.27 a
 
BR593-698-5-1-8 
 112 147 61 e 390 a 3.16 a
 

Kalomota 
 116 148 105 a 312 bc 2.85 b 

BR236-10-2-2-i 114 147 91 b 323 b 2.65 b 

BRIJ 114 150 68 d 288 bc 2.36 c 

BRCI6-127-1-3 116 150 67 c 278 c 2.29 c 

Mean 
 11.5 149 83 316 2.76 

L.S.D. (.05) 
 3 37 0.21
 

C.V. (%) 	 4 2 3 9 6
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TI3LE 28: Charland Aman-Variety TIT Trial Suwiq-ry
 

With Rbjas4Ll (15 locations) 
 With Karasail (15 locations)
 

Varity Yield (t/ha) Variety Yield (t/ha)
 
BRII 2..,z2 a BR593-698.-5-1-8 2.71 a
 
BRCIG-127-:-3 
 2o ab 3R51-7i-G-J1 2o50 jb 

BR222-2B358 2.16 abc Karjasail (or Kzilomota)2.39 bc
 
BR51-416-5-C5 1.90 bc 
 BR236-10-2-2-1 2.20 cd
 

BR51-2S2-E-HR50 1.9,. bc 
 BRI 2.11. d 
Rajasail 
 1.91 c BRC16-127-4.-3 2.10 d
 

Mean 2.11 Nean 2.34 
LoSoDo (0.05) 0.32 LoSoDo (0.05) 0.24 

C. V. (%) 20 C. V. (%) 14 

_Bhatirt~ek!Char Bata Deepwater Aman Variety Observation
 

Ten deepmater aman (Oryza sativa) varieties received from BRRI were grown 
as an L servation in fields of the locals, Karjasail and Kalemotao These 
local varieties are sown in regions where flash flooding up to 50 cm
 
occur, but they are not considered suitable for doepwater areas. In the
 
observation, the deepwater lines tillered poorly, lodged, and yielded
 

lower than Karjasail and Kalomota (TABLE 29). The IR21178 line had stronxe: 
stems, however, ard remained erect through maturation. The deepwater varie
ties were not better suited to the char region than the two local varieties 
that are presently being grown in the deeper flooding charlands.
 

http:Kzilomota)2.39
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TABLE 29: Bhatirtek!Char Bata Deepwater Aman Va-ietv Observation 

Seedbed date: 17/7/86 


Transplanting dates: 


Plot size - planted: 

harvested: 


Spacing - row: 25 cm 

hill: 15 cm 


Variety 

Karjasail/Kalomoa.-


IR21178-.3-1-2-2-2 


Cisadane 


DWCTI31--1-2-2-0 

IR1185-B-B-850-1 


DWCT13 4-1-3-B 


DWCT156-1-2-0-1 


DWCT156-1-2-0 

DWCT156-0-0-0 

IRn2'17842-1,.-3.3-.3 

Nam saquW - 19 

Mean 


LSD (,05) 


C.V. %) 

20 & 31/8/86 


2m x 5m 


6m2 

s 

flower 


118 


119 


120 


116 


123 


110 


114 


114 

112 


105 


93 


113 


10 


4 


Design: Observation
 

Replications: 2
 

Fertilizer: Rep I - none
 

Rep 2 - 14-0-0 with N 

at 57 DMT 

Maximum flood depth: 29 cm 

Plant Panidcles/2
height m Yield 

Cm t/ha 

106 306 3.15 a 

89 239 2.51 ab 

86 229 2.24 abc 

94 244 2,14 bc 

96 257 1,92 bcd 

97 212 1,69 bcd 

90 234 1.65 bcd 

95 251 1.58 bcde 

103 234 I.49 cde 

100 228 1.12 do 

101 235 0.64 e 

96 242 1,83
 

9 0.99
 

4 13 24
 



1.69
 

Bhatirte-k -Sean Fertilizer Trial 

Soybean (Glyine makx) is a new crop to farmers in the Bhatirtek area. A 

fertilizer trial was conducted in farmer's fields near Choumahoni Bazar to 

acquaint local f-r,ers wi-W the crop and to investigate the fertilizer needs 
for growing soybeans under slightly saline soil conditions (TABLE 30). 

Fields were selected which were suitable for chilli, cowpea, and mungbean 

production, and prepared as for other rabi crops. Fertilizer was broadc,:s, 

prior to tlie final land port'aration. Soybeans w.rere sown by the traditional 
'dibble planting method used for aus cultivation placing 3-4 seeds/hole. 

Date of planting for the six replications was dispersed over the Bengali 

month Poush. Seeds were properly coated prior to planting with Phizobium 

inoculant supplied by Bangladesh Agricultural University, Mymensingh.
 

Farmers were very pleased with initial stands but salinity did damage some
 

plots in early February. Urea did not increase plant growth or yieo d;
 

phosphorus applied at 25 Kg P205/ha (the lower rate) increased yields
 

economically.
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T3LE3:Bhattekoyan Fertilizer Trial 

Planting date: 23/12/86-7/1/87 

Flowering date: 19/2-2/3/87 

Maturity date: 27/3-10/,/87 

Plot size - planted: 5m x 5m 

harvested: 5m2 

Design: RCBD' 

Replications: 6 

Variety: PB-I 

Seedrate: 70 kg/ha 

Fertilizer Plant Plant 

treatment height density 

Kg N-P 2 0 5 -K 2 0/ha 

0-0-0 

20-0-0 

0-25-0 

20-25-0 

0-50-0 

20-50-0 

cm 

3,4 

31 

34 

32 

32 

33 

#/m. 

61 

61 

65 

70 

69 

62 

t/ha 

0.78 

0.66 

0.97 

0.99 

0.93 

0.97 

Mean 

L.S.D° (.05) 

C.Vo (%) 

32 

NS 

10 

65 

NS 

13 

0.88 

NS 

33 

Contrast F values 

No N vs N 

No P vs P 

NS 

NS 

NS NS 

Response to fertilization with 0-25-0 

Yield response: 250kg x 6.50 Tk./kg = 1625 Tk. 

Cost of fertilizer: 25kg x 13 Tk./kg = 325 Tk. 

Return to fertilizer: 1625 Tk. = 
325 Mk. 
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Charland Wheat Fertilizer MLT Trials 

Wheat (Triticum aestivum) has become the second most important cereal crop 
grown in Bangladesh. Acreage in the Sudharam char is very limited, This 
is due to the late maturity of ann rice grown on the sweeter portions of
 
the region. 3till farme.rs are inte-rested in wheat cultivation because it
 
could supplement food 
 stocks needed for the hungc-r months of the rainy
 
season. A whea-. fertilizer 
trial was conducted in the Char Bata Khaserhat, 
Bhatirtek, and Kerarnatpur regions to dernonstrate wheat cultivation practices 
to local f-rmers (TABLE 31 - 33). Previous research showed that tillering 
was very low when wOe-:t is sown late; therefore, a high seedrate was selec
ted. Wheat seed and fertilizer were broadcast prior to the final land pre
paration and incorporated by ploughing and ladderingo Seeding date was 
very late for wheat, but wet soil conditions prevented sowing at an earlier 
date. The crop emerged well But insects Lin-d salinity thinned the plant
 
density during 
 thc initial growth period. The summary results (TABLE 34) 
show cloarly that days to flowering are decreased, while plant height, 
plant density, and yield are increased when nitrogen and phosphorus are
 
applied. Responses to phosphorus were evident only when nitrogen was 
applied. Overall yields were low, mainly due to 14te seeding and poor
 
tilleringo Bccause of the low yield, returns to larour are poor shownas 
by the low return to total cost relative to Lhe return to cash, Wheat 
cultivation in the char region requires timely seeding at a high seed 
rate, adequate N-P fertilization, and weeding to ensure satisfactory eco
nomic returns. 

http:farme.rs
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TABLE 31: Char BAta Wheat Fertilizer MLT Trial 

Planting date: 11-23/12/86 Design: RCBD 

Harvest date: 19-29/3/87 Replications: 6 

Plot size - planted: 25m 2 Seedrate: 160 kg/ha 

harvested: 25m 2 Variety: Akbar 

Fertilizer Days to Plant Plant 

treatmentc flower matu~ity height density 

Kg N-P 20 5-K 2 0/ha cm #/m 2 

Yield 

t/ha 

0-0-0 

0-25-0 

0-50-0 

60-0-0 

60-25-0 

60-50-0 

60 a 

60 a 

58 a 

57 a 

52 b 

49 b 

92 

92 

92 

92 

92 

92 

47 d 

58 c 

63 bc 

62 bc 

69 ab 

72 a 

156 c 

181 b 

176 b 

1.73 b 

179 b 

202 a 

0.83 

0.80 

0.88 

0.68 

1.03 

1.04 

Mean 

L.SoD.- (.05) 

C.V. (%) 

56 

4 

6 

92 

NS 

62 

8 

12 

178 

16 

8 

0.88 

NS 

24 

Contrast 

No N vs N 

No P vsP * 

NS 
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TABLE 32: Bhatirtek Wheat Fertilizer MLT Trial 

Planting date: 15-31/12/86 Design: RCBD 

Harvest date: 8-21/3/87 Replications: 5 

Plot size - planted: 25m2 Seedrate: 160 kg/ha 

harvested. 5m2 Variety. Akbar 

Fertilizer Days to Plant Plant 
treatment flower maturity height density 

Kg/ha cm #/m2 t/ha 

0-0-0 63 82 45 b 193 0.38 b 
0-25-0 62 82 44 b 191 0.42 b 

0-50-0 62 82 45 b 186 0,39 b 

60-0-0 62 82 40 b 212 0,.53 ab 

60-25-0 60 82 52 a 207 0.70 a 

6.0-50-0 59 82 53 a 215 0.73 a 

Mpan 62 82 47 201 0,52 

LS.Do (.05) 2 NS 7 NS 0.23 

C. V. (%) 2 12 25 33 

Contrast F Values 

No N vs N NS NS 

No P vs P NS NS 

N x P NS NS 
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TABLE _33:_ __Kerama~tpu~r Wheat Fertilizer MLT "Trial 

Planting date: 18/12/86-1/1/87 

Harvest date: 1,-25/3/87 

Plot size - planted: 5m x 5m 

harvested- 5m2 

Design: PfCBD 

Replication: 6 

Seed rate: 160 kg/ha 

Variety: Akbar 

Fertilizer 
treatment 

Kg N-P205-K2 0/ha 

Days to 
flower maturity 

Plant 
height 

cm 

Plant 
density 

#/m t/ha 

0-0-0 

0-25-0 

0-50-0 

60-0-0 

6p-25..0 

..60-50-0 

60 

60 

60 

58 

58 

58 

86 

86 

86 

86 

86 

86 

419 b 

48 b 

51 b 

55 b 

66 a 

67 a 

114 bc 

97 c 

107 bc 

135 b 

181 a 

133 b 

0,50 C 

0°49 c 

0.41 c 

0.79 b 

1.03 a 

0.95 ab 

Mean 

LoSoDo (0.05) 

C. V. (%) 

59 86 56 

6 

8 

128 

33 

21 

0,69 

0,22 

27 

Contrasts 

No N vs N 

No P vs P 

N x P 

NS 

NS 

NS 

NS 
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TABLE 34: Charland Wheat Fertilizer MLT Trial Summary 

Fertilizer 
treatment 

Kg N-P205-K 2 0/ha 

Days to 
flower maturity 

Plant 
height 

cm 

Plant 
density 

#/M2 

Yield 

t/ha 

0-0-0 

0-25-0 

0-50-0 

60-0-0 

60-25-0 

60-50-0 

61 a 

61 a 

60 a 

59 a 

56 b 

55 b 

87 

87 

87 

87 

87 

87 

47 c 

51 bc 

53 b 

53 b 

63 a 

65 a 

152 b 

154 b 

154 b 

171 ab 

188 a 

181 a 

0.58 b 

0.58 b 

0.57 b 

0.67 b 

0.93 a 

0.92 a 

Mean 

LoS.Do (.05) 

C.V. (%) 

58 

2 

4 

87 55 

5 

i2 

167 

23 

20 

0.71 

0.14 

29 

Contrasts 

No N vsN 

No P vs P 

N x P 

NS 

NS 

Response to fertilization with 60-25-0: 

0.35t x 5000 Tk/t = 1750 Tk. 

Fertilizer cost: 85kg x 13Tk,/kg 

Return to fertilizer = 1750 Tk. 
1105 Tk. 

1105 Tk. 

158 
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Bhatirtek Chilli Fertilizer Trial 

Chillies (Capsicum frutescens) are an important cash crop in the char 
region. They are grown by many subsistence farmers because they require 
much labour and demand a high price on the market. Chillies are well 
adapted to the climate of the region, tolerating moderate leavels of 
salinity and drought. A trial with N-P-VK fertilization conductedwas to 
determine the response of the crop to additional inputs. Fertilizer was 
broadcast prior to the final land preparation. 

The contrast for tie effect of nitrogen on plant height and yield was 
significant (TABLE 35). Growth of nitrogen-fertilized plants averaged
 
6 cm higher than those which did not receive urea. Chilli plants that
 
were fertilized with ureahad a darker green color*, Yield response to 
60 kg N/ha averaged 350 kg/ha ripe chillies over the whole experiment.
 
Under the present economic conditions, application of nitrogen is not 
recommerded; however, if ripe chilli prices rise to 7500 Tk./t, this rate 
of nitrogen fertilization is economical. Phosphorus and potassium may be 
beneficial if nitrogen is also applied but none of the interactions were 

statistically significant. 
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TABLE 35: 
 Bhtirtek Chilli Fertilizer Trial
 

Planting datc: 
 --11/1/87 
 Design: RCBD
 
Flowering Cato 
 9-10/3/&7 
 Replications: 3
 
First harvest date: 23-29/,/87 Variety: Local
 
Plot size: 25m 2
 

Fertilizer 
 Plant 
 Yield
 
treatment 
 hiight (ripe chilli)
 

Kg N-P20 5-K20/ha cm 
 t/ha
 

0-0-0 
 31 c 
 0,65
 
60-0-0 
 37 ab 
 0.85 
0-40-0 
 31 c 
 0.61 
60-40-0 
 39 a 
 0.84
 
0-0-60 
 35 abc 
 0.66
 
60-0-60 
 38 a 0.93 
0-40-60 
 32 bc 
 0150
 
60-40-60 
 38 a 1.20
 

Mean 
 35 
 0078
LoSoDo (.05) 6 NS 
C. V. (%) 9 27
 

Contrast F values 

No N vs N
 
No P vs P NS 
 NS
 
No K vs K 
 NS 
 NS
 

-Response to_ fertilizer:
 
1) 60-40-60 
 0.55 t/ha x 5500 Tk./t 3025 Tk,/ha
 

Fertilizer cost = 
100 x 100 x 6 Mc. + 60 x 100 x 5 Tk, 
 1804 1c,
 
46 
 60
 

Return to fcrtilizor: 

3025 Tk. 
1804 Tk. - 1.688 

2) 60-0.0 0.20 t/ha x 5500 ZI/t = 1100 2k,/ha 
Fertilizer cost = 60 x 100 x 6 7k, = 783 T,
 

46 
Return to fertilizer:
 

-100 Z:. = 1.40 
783 Tk. 
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Bhatirtek Sjeet Potato Fertilizer Trial 

Sweet potato (Ipomoca batatas) is a popular crop among small farmers in 

the char region. It employs family iabour and has had a good market
 

value the last two years. Although storage is difficult and people con

sider it a "poverty food", it is an excellent source of vitamins and energy. 

A trial was conducted in farmers' fields to deterrinin_ the response of sweet 

potatoes to fertilization. Urea, TSP, or NP were broadcast as appropriate 

and i ..oporated by the final ploughing and laddering. Sweet potato vines 

were transplanted at a density of 175,000 vines/ha.
 

The response of sweet potato to fertilization under saline soil conditions
 

was low (TABLE 36). Plant height was not significantly increased by any 

of the fertilizers. Phosphorus significantly decreased tuber yield, Al

though the yield response of tubers due to potassium was not significant, 

it was highly economical with a return of 4.80 Tk. for every taka invested. 
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TABLE 36: Bhatirtek Sweet Potato Fertilizer Trial
 

Planting date: 12-30/12/86 Design: RCBD 

Harvest date: 28/4--I5/87 Replication: 5 

Plot size - planted. 5m x 5m 

harvested: Sm2 
Variety: Local 

Fertilizer Plant Yield 
treabUnent ht. 

cm t/ha 
0-0-0 54 10.6 

20-0-0 60 -10,6 

0-40-0 54 9,3 

20-40-0 55 8.7 

0-0-60 60 12.2 

20-0-60 50 11,3 

0-40-60 53 9,4 

20-40-60 61 1101 

Mean 56 10.4 

LoSoDo NS NS 

C.V. 24 20 

Contrasts 

No N vs N NS NS 

No P vs P NS 

No K vs K NS NS 

Response to fertilizer: 

0-0-60 1. t/ha x 1500 Tc./t = 2400 Tk./ha 

Fertilizer cost = 60 x 100 x 5 = 500 Tk. 
60 

Return to fertilizer: 

24100 Tk. 
. 4.80 
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Bhatrtek Khesari P]josjhjte Fertilizer Rate Trial 

Work at Char Bata Research Station on a fairly saline soil showed that 
the broadcast application of 40 kg P2 05 /ha at the time of relay sowing 
doubled the yield of khcsari (1ath!yr'ls sativlls)o Eight observations were 
established in farmers' fields during late October, each with five ferti
lizer rates ranging from 0 to 40 kg P20 5/ha. All of these replications 
were lost due to heavy rains in early NovLmber, Another replication was 
established when thu soil had dried sufficiently to permit broadcasting 
of seed !Results are shown in Table 37. Fertilizer stimulated vegetative 
growth and improved plant survival but yield was not affected. 1985 weather 
data showed that a 1 mm rainfall occurred one week following the sowing 
of the experiment which had a dramatic yield response. No rainfall occuredl 
during the growing season of 1986-87. For effective utilization of broad
cast TSP on relay sown crops, a shower may be necessary to wash the phos
phorus into the root zone of the crop. 

TABLE 37: Phatirtek Khesari Ph .phate Fertilizer pate Trial 

Planting date: 18/11/86 Design: Observation 
Harvest date: 28/2/87 Replication: I 
Plot size - planted.! 5m x 5m Seedrate: 30 kg/ha 

harvested: 5m2 Previous crop: Karjasail 
Planting method: Broadcast 

Fertilizer Plant Plant 

Rate height Density Yield 

Kg P205cm #/m t/ha 

0 54 33 0.76 
10 53 32 0.46 
20 61 39 0,72 
30 63 42 0.78 
40 60 40 0.82 
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Charlnd C3oy.ea. Phspous Rate MT Trials 

Pulses such as khesari (Lathyrus sativus), fieldpca (Pisum satium), and 

so!,bean (Givcine max) hav responded well to the application of phosphorus 

in the char. A trial was conducted in farn'ers' fLids at Bhatirtek and 

Char Bata Khaserhat to deterrine Lhe response of cowpea (Vi(Ina tu2guiclata) 

to phosphorus fertilization. Phosphorus at five rates was applied as TSP 

prior to tiLe final ploing. alinity damage at 3hatiri'ek prevented the 

detection af an (rowth trends (T -LE 38). On thC !ss saline soils in 

Char Bata a yi(eld decrease of 24 kg/kg P2 05 was observed (T43LE 39). The 

additional phosphorus stimulatd vegetative gro,,ith and, consequently, delayed 

the onset of flowering. The early flooding o_-- the fields in April prevron

ted the fertilized cowpeas from mEturing fully, and therefore, their yield 

potential was not realized. Several interpretations are possible, 1) Cow

peas may respond vegetatively to phosphorus at the expense of grain produc

tion. 2) If the cowpeas were so.n in December, yields could increase with 

fertilizat' because of the increased vegetative growth. A longer crop 

duration would be requ :ed, nowever, for this increased grain production. 

Further testing is requv-red to determine which of tlh,.se alternatives is 

correct.
 

Bhatirtek Mlustard Fertilizer CoserTation 

Relayed mustard (Brassica) has grown very well in the char when fertilized 

with nitrogen and phosphorus0 This year mustard relayed into standing 

aman was not nos:sible because the fields were flooded when the aman was 

harvested. Seed and fertilizer were broadcast on moist soil when the 

excess water had evaporated. nIlthough the mustard germinated well, sali

nity in the surface layer of soil increased rapidly and soon choked out the 

young mustard seedlings at most locations ('TABLE 40). For satisfactory 

establishment of mustard in saline soils by relay scwing, a crop canopy 

is essential during the seedling stage to prevent rapid salinzation of 

the upper soil layer. Relay mustard in saline fields will only be success

ful when a crop canopy is maintained for two to three wee1ks following broad

casting of the seed.
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TABLE 38: Bhatirtek Cowpea Phosphorus Rate MLT Trial
 

Planting datc.: 9-13/1/87 Design: RCBD
 
Flowering date 21-29/3/87 Replications: 3 
Plot size - planted: 5m x 5m Variety: Local
 

25m2
 harvested: 

Fertilizer Days to Plant 
treatment 
 flower height Yield 

cma kg/ha
 
0-0-0 
 74 
 55 300
 
0-10-0 
 74 
 52 250
 
0...20-0 
 74 
 51 290
 
0-30-0 
 74 
 56 300
 
0-40-0 
 74 
 53 340
 

Mean 
 74 
 53 290
 
L.S.Do (.05) NS 
 NS 
 NS
 
C. V. 
 4 22
 

Contrast F values 

P rate 
 NS NS NS 
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TABLE 39: Char 2ata Cow.pea Phosphorus Rate 1LT Trial
 

Planting date: 15-21/1/87 
 Design: RCBD 
Plot size - planted: 5m x 5m 
 Replications: 6 

haxvcsted: 5m2 Variety: Local 
Fertilizer 
 Da-s to 
 Plant Yield 

treatent floe.0r last harvest density
 

Kg N-P205-K20/ha 
 #/m t/ha
 

0-0-0 
 53 e 98 
 10 1.72 a
 
0-10-0 
 56 d 98 
 10 1.36 b
 
0-20-0 
 59 c 98 
 9 1.04 c
 
0-30-0 
 62 b 98 
 -10 0.93 c 
0-40-0 66 a 98 11 0,74 d 

Mean 
 59 98 
 10 1.16
LoS.Do(05) 
 2 
 0.13
 
C. V. (%) 3 
 9 10 

Contrast
 

P rate m = 0.317 
 m -00239 

TABLE .0: Bhatirtek Mustard FPertilizer Obs Fxvation
 

Planting date: 2/12/86 
 Design: Observation
 
Plot size - pl:nted: 25m 2 
 Replication: 1
 

harvcsted: 5m2 
 Variety: Maghi
 
Secdrate- -16kr/ea 
 Previous Crop: BRII
 

Fertilizer 
 Plant 
 Plant
treatment height densityYield 

Kg N-P205-K20/ha cm 01m2 
kg/ha
 

0-0-0 
 19 
 66 
 40
 
0-25-0 
 18 
 135 
 60
 
0-50-0 16 221 410
 
60-0-0 
 23 
 129 
 80
 
60-25-0 
 24 
 125 
 60
 
60-50-0 
 26 241 
 180
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Bhatirtek Mungbean Seedrate Trial 

A trial was conducted to determine the optimum seedrate for mungbean 

(Vigna radiata) in the char region. Recommended seedrates are 10-12 kg/ha 

but chrland farmers commonly use higher rates. The seed is broadcast

sown and stands are frequently thinned by salinity. Because of the sali

nity damage, plant density did not reflect seeding rate closely and yield 

was not affected (TABLE 41). 

Bhtirtek Fieldpea Varioty Trial 

Fieldpea (Pisum sativum) was dibble sown into the north side of rice hills 

using a pointed stick known as a c-hati. Fertilizer at 20-:40-0 was broad

cast on the top of the soil at the time of planting. The plants emerged 

well but turned yellow and ceased to grow due to the high salinity of the 

soil (TABLE 42). Fieldpea is not well suited to saline regions and only 

does well in less saline char regions.
 

TIBLE 41: Bhatirtek rMungbean Seedrate Trial 

Seeding date. 21-28/1/07 Design: RCBD 

Plot size: 16m 2 Replication: 3 

Fertilizer: 20-40-0 Variety: 7715, 2719, 2773 

Seedrate Plant Yield 

density 

Kg/ha #/m2 kg/ha 

1018 250 

20 34 230 

25 50 300 

30 	 51 430 
38 250 

50 	 55 340 

Mean 	 11 300
 

C. V.(%) 	 34 25 

Farmer's rate 30 230 
(12-16) 
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TABLE 1'2: Bhatirtek Fieldpea Variety Trial 

Planting date: 1112/86 Design: Obsrvation 
Plot size  25m2 

Replication: I
 
Secuding method: Dibblcd 
 Seed rate: Larcge Ihite - 90 kg/ha 
Previous crop: Aman (iajasail) Large Green - 60 kg/ha 

Snall Green - 40 kg/ha 

Fertilizer: 20-40-0 broadcast at 

seeding 

Days to Plant Plant YieldVariety flower maturity huight density 

cm #/m2 kg/ha
 
Large Green 5- 76 
 53 1.6 75 
Small Green 51 76 22 1.6 30
 
Large White 59 76 51 0.5 10 

Charland Tomato Salinit Screening Trials 

Several tomato (ycopersicon esculentum) lines were tested in the char 
region for 'theiradaptability to saline soils. Several problems prevented 
fulfillment of t-he objectives of the trial. Heavy rains in early November 
weakened the seedlings and many died in the seedbed from materlogged soils.' 
At transplanting time, seedlings could not he placed in saline soils as 
easily as had been hoped. They needed to be transplanted close to homes 
in the midst of other crops to prevent theft and other forms of damage. 
Land in the vicinity of homes tends to be less saline, and therefore, was 
not suitable for salinity screening. Greater care in selection of trial 
sites needs to be taken next year.
/ 
Yields of the tomzaito lines were fair at both Char Bata (TABLE 43) and 
Bhatirtek (TABLE 44). The inclusion of a check variety in all trials
 

would assist in their interpretation. 
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Bhatirtek Bushbean-Gardene Observation 

the acceptabilityAn observation was conducted in the charland to determine 

of two new vegetables, gardenpea (Pisum sativum) and bushbean (Phaseolus 

,), as well as these two vegetables intercropped. The first plant

ing in raid-October had excellent emerge.nce but was destroyed by flooding in 

A second planting had variable stands of both gardenpea andearly NovueL-Cro 

bushbean bjcause of wet soils. Total yield of the intercrop was higher 

than either sole crop (TBLE 415). Bushbean yields were sharply decreased 

by intercropping while the gardenpea yield was unaffected. The farmer 

was pleased with the taste of both vegetables but had difficulty knowing 

at what stage to pick gardunpeas. Thuy allowed the gardenpea pods to be

come too mature before they were harvested. 

TABLE 43: Char Bata Tomato Salinity Screening Trial 

Planting date 26/10/36 Design: RCBD 

Transplanting date: 3-11/12/86 Replications: 3 

Plot size - planted: 1.2m x 2o0 m Fertilizer: 45/45-90-116 

with N at 0 and 30 DATharvested: 1.2m x 2.Om 

Spacing - row: 60 cm 

plant: 40 cm
 

YieldVarietyDays to
flower Ist harvest last harvest 

5/ha 

76 135 V5 35.1E-1205 


35.0UF-145B-7879 83 139 149 

Local (Roma VF) 88 139 146 27.6
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TABLE 14: Bhatirtek Tomato Salinity Screenin2 Trial 

Planting date: 26/10/86 Design: RCBD
 
Transplanting date. 30-11/36 
 Replications: 2
 
Plot size - planted: 0.8m x 1.2m Fertilizer: 45/.5-90-116
 

harvested: O.Um x 1.2m with N at 0 and 
30 DAT 
Spacing - row: 
 60 cm Irrigation: Rep 1 - once 

plant: 40 cm Rep 2 - 3 times 

Variety Days to Plant Yi Ld 
flower Ist harvest last harvest 
 height
 

cm t/ha
 

BADC-86 73 
 118 147 94 32.0
 
UC-82 
 76 120 118 
 91 30,9
 
UF-145B-7879 
 G1 125 147 
 99 27.2
 

TABLE 45: Bhatirtek Bushbean-Gardenpea Observation
 

Plantin date: 27/11/86
 
Item Gardenpea Bushbean Intercrop(alternating rows)
 

Plot size (m): 2.° x 5.0 2.4 x 5.0 5.0 x 5.0
 

Row spacing (cm): 30 60 
 40
 

Plant spacing (cm): 10 25 GPa / - 10
 
BB - 25
 

Seed rate (kg/ha) 55 25 GP - 22
 
BB - 16
 

Fertilizer (Kg/ha):
 

N 40 40 40
 
P205 35 40 40
 

K20 28 55 
 55 

Cowdung (t/ha) 10 10 10 

Plant ht. (cm) 35 29 GP - 38 
BB - 26 

First harvest date: 18/2/87 261/1/87 GP - 25/1 
BB - 11/1 

Last harvest date: 25/2/87 8/2/87 GP - 25/2 
BB - 8/2 

Yield (kg/ha) 
- picked pods: 530 540 GP - 580; BB - 290
 

- peas: 290 - GP - 330
 

a/ GP - gardenpea
 
BB - bushbean
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NATHER PETUA AND CHITOSI STATION CROPPING SYSTEMS 

SITE REPORT, 1986-87
 

INTRODUCTION 

f is is a stun.ary of the research carried out at Nather Petua and Chitosi 

Station MCC Cropping Systems Research Sites. Both Nather Petua and Chitosi 

Station are in Laksam Upazila, District Comilla. Nather Petua is on the 

Noakhali rail line 10 miles south of Laksham Junction. Chitosi Station is
 

on the Chandpur rail line 8 miles west of Laksam Junction. The research 

site was moved from Nather Petua to Chitosi station in November, 1986, so 

the aman results are from Nather Petua and the rabi results are from 

Chitosi Station. Oscar Rozario is the Site Manager. Rofiqul Hossain and 

Abu Taher are the data collectors working in the field at the cropping 

systems research site. The Site Description section of this annual report 

has more information on these sites. 

Multilocation Testing (MLT) was done near Khil Bazar (6 miles south of 

Laksam Junction on the Noakhali rail line) and near Eroain bazar (3 miles 

west of Laksam bazar). Khila ani Eroain are both in Laksam Upazila, 

District Comilla. Sheym Gobindo Chakroborty, Bhabaranjan and Mohiuddin 

were responsible for conducting trials at the MLT sites. 

CLIMATE
 

Temperature, flooding depth and rainfall data for thu year are presented 

at the beginning of this annual report in the CLIMATIC DATA section. The 

area is a deepwater rice area.
 

CROPPING PATTERN MANAGEMENT ,ND PERFORMANCE 

The predominant cropping pattern is mixed aus/aman or mono aman - fallow. 

60% of the land is fallow in the rabi season. Wheat, fieldpea, khesari,
 

mustard, lentils, flax, and mungbeans are the major rabi season crops.
 

There is also a very limited acreage of boro rice, potatoes, chillis and
 

watermelons grown in the area. More detailed monitering of the cropping
 

pattern is being started this year at the Chitosi Station Site. 

note: the terms broadcast aman (b. 6.an) and deepwater rice in this 

report refer to photoperiod-sensetive varieties of rice that
 

arc usually broadcast seeded in late March-early April and har

vested in late November and, to varying degrees, have a great
 

capacity to elongate.
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ON-FARMI TRIALS
 

The followinc. trials were conducted on farmers' fields during the 1986/87
 

cropping year at Nather Petua, Chi.tsi Station, Khila or Eroain:
 

- Nather Petua, Eroain and Khila dcepwatcr ricc TSP fertilizer trials.
 

- Eroain soybuan/deupwater rice intLrcropping trial.
 

- Eroain and Khila 'zospirillam Spo inoculated "ic.at trials.
 

- Khila soybean urea topdrk.ssing trinl.
 

- Eroain wheat relaying obsurvation.
 

- Chitosi station Boro AL;JZT variety observation.
 

A number of other on-farm whuat trials were planted at the Chitosi Station
 

site but due to severe damage by army worms data from these trials was not
 

analyzed,
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Eroain SoYbean-DCOpwater R nrcropping Trial
 

Some farmers in the Eroain area have started planting soybeans and rice 

together as a way to include soybeans in their cropping pattern without 
increasing the rL.sk of thuir aman rice crop bcinq fl.ooded out due to late 

planting. 'Lrial was conducted to try and determine what effect inter

croppin ,ith .obens had on rice yields and also to compare various 

soyb.Ean seedCing .,cthods. Fariers who had intercropped rice and soybean 

before said their rice produced better where it had b..en intercropped with 

soybeans and that the soybeans see.med to deter rice hispa. 

Four soybean seeding methods were tri.d: (1) line-sowing: 18" rows,
 

25 kg/ha seedrote; (2) Aine-sowing, 28" rows, 25 kg/ha seedrate; (3) broad

cast, 32 kci/h. seeroate; (-) broadcast, 20 kg/ha see(r!t. All rice was 

broadcast at the farmers' usual rate (92 kg/ha). The rice and soybeans
 

were planted together. A treatment of February-planted broadcast aman
 

was included Lo test how date of plantini affected the aman crop. Thiz
 

was planted at the same time as the intercropped rice/soybean. 

iany of the soybean plots were damaged by goats. Also, heavy rains in
 

Ma-iy delayed nmturity of the soybeans and caused their seed quality to
 

decline. Line-sowing soybeans di In't appear to hav: any advantages over
 

broadcast soybeans (,\BLE I). Intercropped rice looked very good in the
2
 
field and had significantly more heads per m thin the control plots.
 

The.e was, however, no significant difference in yield. The nitrogen
 

fixed by the soybeans may have cnhenced tillering after the soybean harvest.
 

But perhaps the benefit of the added nitrogen was masked later on by flood 

waters. D\rthcr work with this intercropping is being conducted. In the 

future this technology should be tested against relaying rice into soybeans. 

Also, it should be kept in mind that ufra may be more of a problem in earlier
 

planted fields. 
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TABLE 1: Eroain Soybean -Deepwater Rice Intercro pinq Trial 

Planting dates - soybean/rice: 2/2/86-6/2/86 Design: RCBD 

normal rice: 10/3/86-21/3/86 Replications:: 5 
Plot size - planted: 5 x lOm Fertilizer: farmers' choice 

harvested: 5m2 crop cut Varieties - soybean: Pb-i 
Rice scedrate: 92 kg/ha rice : Local
 

Rice seeding method: broadcast 

Treatment Flowering date Harvest date Plant ht. Panicles/m2 
 Yield
 

soy rice soy rice soy rice soy rice soy rice
 

cm cm # # kg/ha kg/ha
 
Be aman/soy 18" rowsb/ 30/3 25/10 25/5 29/11 10 
 223 24 141 790 1690
 
B° aman/soy 23" rows 30/3 25/10 25/5 29/11 
38 235 15 123 670 1020
 
B. aman/soy broadcast 30/3 25/10 24/5 29/11 38 235 23 133 
 600 150
 

20 kG,,/ha
 
Beaman/soy broadcast 30/3 25/10 24/5 29/11 41 231 16 119 1020 1720
 

32 kg/ha 
Feb. sown b, aman 25/10 29/11 229 111 1720 
Normal b. aman 29/10 29/11 222 109 1630
 

Mean 30/3 26/10 21/5 29/11 410 229 19 
122 770 1740 
LoS.Do (.05) NS NS NSa/ NS NS
 

CoV. (%) 6 4 22 16 34 14 

a/ significant at the 10% level (05 p 10)
 

b/ B. amran is broadcast aman
 

Orthoqancl Comparisons
 

Treatments and comparisons 
 F - tests
 

Mono-rice Inter-cropped
 
Feb. March rice w/ rice w/ Rice w/ Rice w/ Rice:plant Rice:
 
rice rice b. soy b. soy line soy line soy ht. panicles Rice
 

32 kg/ha 20 kg/ha 18" rows 28" rows per m2 yield
 

2 2 -1 -1 -1 -1 NS " 
 NS
 
-1 1 NS NS NS 

1 1 1 1 NS NS NS 

1 -1 NS NS NS
 

1 -1 NS NS NS 

Sybans Soy:plant Soy:plant Soy:,yield
ht. per 2 

__ 

1 1 -1 -1 NS NS NS 

1 -1 
 NS
 

1 -1 NS NS 
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Deepwater Rice Phosphate'Fertilizer Trials 

A phosphate (Triple Super phosphate = TSP) fertilizer trial was conuuccea
 
at kLhila, roain and Nather 
Petua to try and determine if there is a rice 
(Oryza ,ativa) yield response to TSP furtilizations in these deepwater rice 
areas. 1,1any farimcrs in these areas use some TSP (the far~nrs' rate is
 
usually aroiund 65 k, TSP/ha) but past research hud ;h ,.n no yield response
 
to TSP application. lhe fields chosen for this trial 
had not had TSP
 
applied to them within 
the last 3 years. The area the trial was conducted
 
in floods from 1-2 meters deep.
 

Before the flood waters came, there was a definite visible vegetative
 

response to TSP in most of the replications. In Khila, under mixed aus/
 
aman cultivation, contrast comparisons showed a significant linear response
2
 
to TSP in both aus yields and panicles per m ; also, a linear response
 
occurred for total aus/aman yield at the 10% level of significance (TABLE 2).
 
In Eroain, there was a significant response in panicles per m , but no 
corresponding significant difference in yield (TABLE 3). 
 In Nather Petua,
 
TSP application didn't have a significant effect on any of the parameters
 

measured (MiBLE 4). In Khila, under mono-aman cultivation, there was no 
significant yield response to TSIP. 
 However, TSP application did signifi
cantly incruase plant height and appeared to be profitable (TABLE 5). 

Given the informv.tion here, farmers should be encouraged to test their own
 
fields by putting TSP on one part of it to see 
if there is a response. In
 
Khila, TSP application up to 60 kg/ha appeared to be very profitable. In 
the other areas, despite a strong pre-flood vegetative response, TSP 
application did not increase yields and was unprofitable. Therefore farmers
 
will have to be convinced that just because they see a vegetative response
 
in June, they won't necessarily see a yield response in Novembur.
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TABLE 2: Khila Mixed Aus/Aman Phosphate Fcrtilizer Trial 

Plantin" clntus: 16/.J3G-17/4/86 Plot size - planted: 8 x Om
 
Harvest dates: aus: 7/7/86-20/7/06 
 harvested: 5m2 cropcut 

aman: 6/12/86-9/12/86 Replications: 2 
Design: RC3D 

Kg P205/ha Flowering Harvcst Plant Panicle2date date ht. per m Yield MRRn 

Aus harvest cm # t/ha
 
0 Kg [E2 05 /h. 26/6/36 17/7/06 65 95 0,47
 

14 " 23/6/06 11/7/C6 70 160 
 0.56, 156

28 22/6/86 11/7/06 71 224' 0,83 667
 
41 20/6/06 11/7/36 73 237 0.81
 
55 20/6/86 11/7/86 273
73 0,3
 
Mean 
 70 199 0.,70

LoSoDo (.05) NS NS
 
C.V. (%) 25 22
 

Aman harvest
 

0 Kg P205/h- 31/10/C6 9/12/86 155 115 1,52
 

14 " 31/10/86 9/12/86 
 158 105 1.56 36

28 if 31/10/36 9/12/86 163 1.62
111 105
 
41 31/10/86 9/12/86 167 113 
 1.60
 
55 31/10/86 9/12/86 167 103 1.47
 

Mean 
 1r2 109 1.55
 
L.SoD. (.05) 
 NS NS
CoV, (%) 16 11
 

Total yi_eld
 

0 Kg P205/ha 
 1o99
 

14 
 2.12 292

28 
 2.45 872
41 2. 41 
55 
 2.30
 

Mean 
 2.25
 
LoSoD. (,05) NS 
CoV. (%) 7
 

Contrasts 
Aus linear rc sponse 
Aman linear response NS NS 
Total linear response NS significant at the
 

10% level
 

a/ assumes TSP cost is 6 'Iko/kg, the aus value is 190 Tko/md., and
 
the aman value is 230 Tk./md. 
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TABLE 3: Eroain Deepwater Rice Phosphate Fertilizer Trial
 
Planting date: 20/3/86-16/,8VS6 Seizding mtc-hod: broadcast 
Plot size - planted: 8 x Om 
 Design: RCBD
 

harvested: 5m2 cropcut Luplications: 6
 
Seedrate: farmers' seedrato ()2-115 kg/ha) 
 Variety: localar.oetyriloca

Kg P2 05/ha Flowering Harvest Plant Heads/m Y
 

date date 
 htosn Yield RR
 
cm # t/ha


0 I/l,/rG 25/11/L6 201 119 b -1.58
 
14 11/10/06 25/11/86 202 ab
12, 1.59 -6628 11/10/06 25/11/L6 
 200 130 ab 1.50 -237
 
41. 11/10/86 25/11/86 203 13U a 1.74 83
 
55 11/10/06 25/11/66 204 1410 a 1.67 -66
 
Mean 202 131 1.62
 
L.S.D. (,05) NS 14 NS
 
C.V. (%) 4 9 12
 

a/ assumes TSP cost is 6 tk/kg; rice value is 230 tk/md: 
and that all other
 
costs (plowing, weeding, etc.) are the same between treatments 

TABLE 4,. Nather Petua Dcepwater Rice Phosph-t.e Fertilizer Trial 
Planting dates: 24/3/86-6/4/36 Seeding method: brcadcast 
Plot size -planted: S x 8'm Design: RCBD
 

harvested: 5m2 cropcut Replications:
 
Seedrate: farmers' 
 Variety: local
 

Kg P205/hI l.weringg 5 date Harvest Plant Heads/m2 Yielda/date ht.
 

cm 
 # t/ha

0 27/10/86 27/11/86 158 109 
 1.09
 
1.4 27/10/86 27/11/86 167 
 111 0.94
 
28 27/10/06 27/11/86 157 
 106 1.10
 
41 27/10/86 27/11/86 158 110 
 1.03
 
55 27/0/80 -27/11/66 159 119 0.95

Mean 
 160 111 1.02
 
L.SoDo (.05) NS NS 
 NS
 
CV.(%)6 i 15
 

a/margin2l analysis was conducted; all the fertilizer treatments lost
 
money sc. tha figures are not reported here
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TABLC 5: Khila De ter Rice Phosphate Fertilizer Trial 

Planting dates: 12/!/86-7/5/86 Replications: 2
 
Harvost dates: 2/12/E6-6/1,2/86 Design: RCBD
 
Plot size - planted: 8 x 3m
 

harvested: 5m2 cropcut
 

Kg 	P20 /ha Flowering Harvest Plant Heads/m2 Yield MRR %b/
K 	5 dato date ht. 

cm # t/ha 
0 	 27/10/86 4/12/66 186 133 1.99
 

14 27/10/06 4/12/86 191 137 2.29 928 

28 27/10/86 .V12/86 197 142 2.35 106 

41 27/10/86 4/12/86 202 146 2.07 

55 27/10/86 4/12/86 206 142 2.16 

Mean 	 196 140 2.17
 

LoSoDo (,05) 	 NSa/ NS NS 

C.V. (%) 	 2 7 12 

Contrasts
 

linear response NS NS
 

a/ 	significant at the 10% level
 

b/ 	 assumes TSP cost is 6 Tk./kg; rice value is 230 Tk./md. and that all 

other costs are the same between treatments 
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Azospirillum-inoculated Wheat MlT Trials 

Since Azospirillum Brasilansa inoculation may reduce urea requirements for 

wheat (Triticum. astivum), and savc farmers money KLT trials <ore conducted 

to see how much urea nitrogen could he r;eplaced by'nihrogen fixed by A. 

brasilensa. Wheat inoculatcf, with was br'.-ilct.sa tested against non-ino

culated wheat at C, 20, 40 and 60 Kg Nih Lfcrtilizer rates. 

Inoculum obtaindI fron Unitul "-Assion ,Npel was applicd in a water 

slurry to We seds. 'his s.ed vas .;iven tc .:t:nsicnistsanc, as it was 

realized thnt the bacteria nmay die up-on d-rying, uore inoculum was provided 

to extensionists to apply to the sued iwri.diatc-ly prior to planting. This 

trial was cnlucted at T(hila and YEroain. 

There was no visible effect from Azospirillum inc.culation. The visible 

affect of ,area was very dramatic. The affect of area on yield, plant 

height and heads/m2 was highly sc;nificant (TABLES 6 and 7). The effect 

of "izospirillm inoculation on heads/m2 was siqnificant at the 10% level 

in Khila. There was no significant interaction between urea fertilization 

ard inoculation of wheat. 

The data suggested that A. brasilense inoculation had a positive effect on 

tillering. This seemed to be more pronounced at low soil N levels. Per

haps as the soil nitrogen leve. increased the A. brasilense fixed less 

nitrogen or, Ij-xrhaps the livel fixed is independent of how much 'oil ni'tro

gen is av,-.ilnblea, but is so small that it is masked by the use cf urea at 

economical lvuls. Further testing of this type of inoculation of cereals 

should probably not be undertaken -nti2 the developers of inoculant have 

something they arc ready to extend. 

http:br'.-ilct.sa
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TABLE 6: IQila Azopjirillum -inculated Wheat Trial 

Plantino dates" 13/12/87-22/12/87 Design: RCBD 

Harvest dates: 22/3/07-25/3/87 Replications: 4 

Plot size - planted: 5 x 5. Fertilizer: P205- 609 K20-10 

harvested: 5m2 cropcut 

Seeding method: asra mno0 till. 

Seed rate: 120 kc;/ha 

Treatment Plantht. Hcads/m 2 Yield 

(cm) 4 t/ha 

0 N  no Azopirillum 57 d 75 b .72 c 

0 N - plus 'Lzospirillum 55 d 99 b '.73 c 

20 N - no Azospirillum 67 c 88 b .85 C 

20 N - plus Azospirillum 70 bc 125 ab ,89 bc 

40 N - no aospirillum 73 abc 135 a !,06 abc 

40 N - plus Azospirillm 74 abc 140 a 1.28 ab 

60 N - no Azospirillum 77 ab 138 a 1,33 a 

60 N - plus Azospirillum 80 a 142 a 1.38 a 

Mean 65 118 1.03 

LoSoD. (.05) 9 30 .40 

C. V. M 9 22 26 

Contrast F values: 

Nitrogen rate ** 

Axospirillum versus no Azospirillum NSa / NS 

Nitrogen x Pzospirillum interaction NS NS 

a/ significant at the 10% level 
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TABLE 7: Eroain Azospirillum - inoculated Wheat Trial 

Planting date: 23/12/87 
 Seed rate: 120 kg/ha
 

Parvest dates: 30/3/87-31/3/87 Design: RCBD
 

Plot size - plinted: 5 x 5m 	 Replications: 2 
harvested: 5m2 cropcut Fertilizer: P205-60, K2 0-10 

Seeding rthod: asra minimum tillage 

Treatment 	 Floweringdate Plantht. Head/m2 YidYield 

cm # t/ha 
0 N w/o Az a/ 22/2/87 42 c 148 c .84 c 
O N w/ Az, 22/2/87 43 c 162 bc .88 C 
20 N w/o Az. 22/2/87 57 b 150 c 1.07 c 
20 N w/ Az, 22/2/87 56 b 165 bc 1.01 c 
40 N w/o Az. 22/2/87 62 ab 200 ab 1.56 b 
40 N w/ Az. 22/2/87 61 ab 209 ab 1.54 b 
60 N w/o Az. 22/2/07 70 a 218 a 2,05 a 

60 N w/ Az. 22/2/87 63 ab 217 a 1.69 b 

Mean 
 57 14 1.33 

LoS.Do (.05) 10 52 .32 
C.V. (%) 8 	 12 10
 

Contrast F 	Values III, 

N rate NS 	 NS 
AZ us no AZ 
 NS NS 
N x AZ interaction NS 	 NS 

a/ w/o Az. 	 is "without Azospirillum"; w/ . is "with Azospirillum" 
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Froain Uleat Rlayi Observation 

Relaying wheat (Triticum aestivum) into deepwater amon (y satin) 

would reluce far irs' input costs for growing wheat and would allow for 

earlier planting of wheat which may unhance wheat yields. The biggest 

the tall d,.eepwater ricelimitation to this is the thick' straw mat from 

varieties. Tne whent in this observation was sown into a relatively 

shorter (higher yielding, less flood resistant aman variety, Hlurabazal,
 

to see what kind of yi.2lds were possible with wheat relayed into deep

water aman. 

The wheat vrs relayed in at four seedrates: 100, 120v 140, and 160 kg/ha. 

Relaying vas done one week before rice harvest. Initially this trial was 

designed as a seedrate trial with 5 replications. 

The wheat at t wus relayed at the proper time did quite well. Two repli

cations did very poorly because they were planted when the soil was too 

wet. Another two replications were lost to cows. The replication that 

was not darciaged looked very good in the field, and produced good yields 

(TABLE 8). This technology is very promising and needs to be tested 

further to try and define what soil moisture level is most appropriate 

for r~leyingl and also to see which varieties of deepwater aman are most 

appropriate for it.
 

TABLE 8: Eroain heat Relaying Observation 

Plant .ng date: 20/11/C'6 Design: Observation 

Harvest date: 19/3/87 Fertilizer: 40-31/32/21 

Plot size - planted: 10 x 10m (topdress at 30 DAP) 

harvested: 5m2 cropcut 

Seeding method: relay 

Seed rate Flowering Plant ht. Plants/m2 Yield
 

date 

cm # t/ha
 

1.97 

120 kg/ha 8/2/87 74 183 2.22 

140 kg/ha 9/2/87 60 235 1.63 

760 kg/ha 9/2/87 57 246 1.50 

100 kg/ha 8/2/87 67 200 

Mean 65 216 -1.83 
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Chitosi Station Boro AU..RT Variety Observation 

A BRRI coor.rative LA\RT (,,dvanced Lines Adaptive Research Trial) boro 

(Oryza sativa) observation was conducted at th Citosi Station Cropping 

Systems Resuarch Site. The one replication was planted in a farmer's 

field at Chitosi Station. This field has a fallow-boro rotation. 

All the lines h:d good stands in the ficld. The f-irmr i'fhu owned the 

field was impressed wiLh BR-17 ,nd BR-iL. lie csF-,cially liked the tall 

height of these variutits, their early maturity, and yield (TABLE 9). 

TABLE 9: Chitosi Station Boro J',LART Variety Observation 

Planting d 5te: Design:6/12/86 Observation 

Transplanting date: 1/2/47 Replications: I 

Spacing - row: 25 cm Insectivide - Dimecron: 21/2/87 

plant 1- cmi Nogos: 30/3/87 

Fertilizer: 33/33/3S-60-40-10 

N at 20-10-52 DAT 

Variety Days to Plant Yieldflower maturity height 

cm kg/ha 

BR-18 136 152 75 4790
 

BR-17 
 134 152 99 i010 

1R-19 141 161 B9 2670
 

BR-3 142 64167 2600 

BR-15 11 161 70 2370 

BR-16 141 5(3161 1710 

Mean 139 76159 3030
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Khila Soybean Urea Topdressing Trial 

AVRDC recommends topdressing.soybeans (Glycin. max) at four to six weeks
 

after planting. Also, some soybean farmers topdress their soybeans- with 

urea. !?,cLuse Lhcrc is some doubt j.bout how useful this practice is, a 

trial x.,yasrun to see if thure is any soybean yie-ld response to topdressing 

v'ih urea. 

Urea was topdresse d at three rate-s at 40 days after planting. The rates 

were 10, 20, and 30 kg N/ha. 

The sovb~ans appeared to respond positively to urLa application in two 

replications and negatively in two replications. The reason for this is
 

unclear. The replications that appeared to. respond positively to urea 

topdressinq had higher soil moisture levels than the replications that 

showed a negative response. One of the replications that appeared to 

positive-ly rc:-pond tc urea topdrxessing was harvested by the farmer before 

a crop cut could be taken. The results of this trial arc inconclusive 

but the raw data indicates that in every replication there was either a 

strong positive or negative yield response to urea topdressing (1ABE 10). 

This trial should be conducted again next rabi season.
 

TABLE 10: !Kila Suybean Urea TopdressinU Trial 

Planting dates : 14/1/07-23/1/87 Design: RCBD 

Plot size i planted: 5 x 5m Replications. 3 

harvest d: 5m Fertilizer: farmers' rate 

Variety: Pb-1 

Fertilizer Flowering Harvest Plant Plants/m2 
date date htl / 

cm # t/ha 

0 10/3/S7 30/4/ ,7 35 b 43 1,G3 

10 9/3/"37 30/1'/E7 35 b -.3 1.72 

20 9/3/E7 30/4/327 3T, a 45 1.64 

30 C/3/L,7 30/4/87 38 a 46 1.46 

Mean 36 14 1.66 

LoS.Do (,05) 2 NS NS 

C.V. (%) 2 17 21 
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1986 Chitosi Station Wheat-Field pa Intercroppin Trial 

Wheat (Triticum aestivum) and ficldpea (Pisum sativum) wcxo planted toge

ther following asra minimum tillage in an on-fcrm xial at Chitosi Station. 

Asra minimum tillagc involves removing straw, two rakings, broadcasting seeK 

and fertilizer, two more takings, two ladderings, and reapplication of 

the straw, The treatments included monocropped wheat; wheat (80 kg/ha 

seedrate) inteCrcropped wJ.h fieth pea (20: !-j/ha scedratu); monocropped 

fieldrea with asra minlmur tillage; anO ionucropped fi-ldpoa without 

tillage. 

The wheat was almost totally destroyed by armyworms. However, the field

pea was not touched by the armyworms and grew well in each treatment. No 

fieldpea data is presented here because the wheat was damaged at the seed

ling stage and never really competed with the fieldpea in the intercrop 

treatment. 

Removal of the straw mulch dktered the armyworms. This was probably 

because it reduced soil moisture and increased the ability of birds to 

feed on the armyorms. This highly unusual arnyworm attack was probably 

connected with the unusually high soil moisture levels present at tle 
time thus trials were planted. !eavy rainj in early October and November 

delayed d±ainuj5,._ -,F most fields in the Chitosi area until the firsc week 

in December. 
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Chitosi Statin Azosjirillum.-inoculated Wheat Trial 

izospirill um brasilense inoculated wheat (Triticum aestivwrn) was tested 
under 0, 20, 0, and 60 k& fertilizer N/ha in an on-farm trial at Chitosi 
Station. .his iS the sa;C tria:l that wias conducted nt tlei hilc and Eroaln 
MLT sites. 

rTh_. plots were on. '.:.the asra nmininum tillage technique (straw
 

removal "two" 
 broa-dcast 


two ladderin:s- roapplication of straw)° ThLu bacteria was applied a
 

1igs- seed -:nd fertilLzer - two rakings

water slurry to the seed immedia;tely prior to planting. 

,ll the tre:atm,. nts seemed to germinate well, but five of the six repli
cations frywre se, damage:d by armyworms in the seedlingc stage. Removal 
of thu straw mulch .ctred armyworms, ')roa1.bly because it reduced soil 
moisture and exposed the armyworms to being eaten by birds. The plots 
in this trial, however, .ere sevurely damaged before the straw mulch was 
rcemoved and so no data fron this trial is presented here. It is thought
 
that part c f hL. rzason for -i<his extremely unusual army,.orm attack may
 
have been unusually high soil moisture levels 
that were the result of the
 
heavy rains ofearly Octo)ber and early N4ovemb.er. 
 These rains caused the 
floodwat-ers in thc Chitosi area -rt to recede until early December. 

Chitosi Station M-hcat Variet _Tial 

Akbar, Konchan and j,.rani w.ero planted in an on-farm wheat (Triticum 
aestivum) varicty trial at Chitosi Station. All the replications we.re 
planted 'ith the azra min.-ium til!o2je methnod. This method involves straw 
removal, two rakings-, broadcastin' secd and fertilizer, two more rakings, 
two ladderings, and reapplication of the straw. 

Five of six replications were severely daraged by armyworms at the seedling 
stage. hEr;.oval of the straw mulch deterred thle armyworms, probably by re
ducing soil moisture lev:ls and exposinj the armyworms to bird attacks. 
It was hJioun!ht -iat the highly unusual armyworm attack may have in part 
ben cause-] by neavy rains in early October and November. This caused 
late drainam-e of the fields and very high soil moisture levels late into 
December,
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TETEJ;YA AND DHORKORA CROPPING SYSTEI4S SITE REPORT, 1986-037 

INTRODUCTION 

This report is a tuarnary of on-farm crop research and monitoring performed 

at the mciii;L hi-hl,7nd cropping systems sites during the 1906 aus, aman, 

and 1930-u7 rabi seasons. ,kus and aman season trials and monitoring were 

conducted at the Tctuaya site. This site was then closed December 31, 

1986. ,. new site near Dhorkcra &izar with sirlir :gronomLic and soci.)
econo!ulc conditdons was op.ned in November, 19L6. -abi season work was 

conducted at this site. The site cha.'nqe .as made in keeping with MCC's 

philosophy of maximizingj interchange letwceen faIrn(ers and researchers. 

Results of medium highland multilocational testing is also given here. 

This testing was conducted through two 11CC cropping systems extension 

offices at BorCain and Dhagonbhuiyan. The trials w,,re conducted at three 

sites located at Borcain, Dhagonbhuiyan, and Mohammed ,ili Bazar. 

The medium highland cropping systems site is managed by Sukhen Chandra 

Paul, Delowar Hossain, 1d. Abdul Mannan and an expatriate agronomist. 

CLIMATE 

Information relating te temperature, rainfall and flooding depth at the 

Tetuaya site during the aus and amin seasons, and at the Dhorkora site 

during the rabi season is presented in the CLIMATIC DATA section at the
 

beginning of this annual report.
 

SOCIOmECONO'aC SURVEYS
 

A final economic survey was conducted at the Tetuaya site in October, 190G.
 

A short informal "SONDEO" survey and a more formal haseline survey were 

conducted at the Dhorkora site in early 19C7. The results of these surveys
 

are given in the SOCIO-ECONOMIC REEa'RCH section of this annual report. 
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CROPPING PATTEC rINAGEMENT .,NI) PEPiFOPJGRNCE 

TABLES I to 6 presont surmrnrics of agronor:ic mcnagement practices and 
economic performences of crops during U, aus and aman seasons, as
 
obtained 'rC.i:;hmoritoring of farmers' ficlds in
the the Tetuaya area. 
Crops monitored were rice (Orvza sativaYnnd blac: sc. same (SesamuM indicum). 
This is a continuation of rinitorin that was initiated during the 1903 

aus season, 

There. are two major croppin; p ttterns. airect--.Ueedous, trmsplanted 
aman, fallow; and :.irCct-sLcdICd aus, transplanted amn, rabio Aus 
varieties are usually Chenal (Ikra), a local low yielding variety, and 
Purbachi, a higher yielding varietyo Pajam is the main aman variety but 
other high fielding varii s (HYV's), prticularly BR-i1, are also grown. 

Aus yields wore lower this year than last yuar probably due to dry weather 
in May and early June. Bhains continued until imid-October, about one month 
longer than in 1925. This was probably the primary cause of increased 
aman yields this year as compared with last year. 
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TABLE 1: 	 Agronomic Management Priactices, Tetuaya, 19',6 Aus season,
 
Medium, j-Highland
 

Crop 	 Chennl (Ikra) Purbachi Dadali IR 532 

No. of fields 	 19 
 4 4 1
 

Field S4 Ze
 

Ranqe 
 (h) 	 0,05-0.27 0.0--0o0.06 0.07-0.15 

Me.an (U.) 0.14 0.05 0.11 0.05 
No. f _p1oyi,,s 6 6 6 6 
No. of ladderings 4 5 5 4
 
Weedinq C(Ianhours/ha) 270 398 (3 )a/ 527 556
 

Plantinq datc
 

Range 7/4-6/5 6/4-16/5 7/410/4 
Mean 19/4 20/4 15/4 15/4 

Harvest date
 

Range 5/7-24/7 24/7-30/7 9/7-20/7
 

Mean 13/7 28/7 
 17/7 30/7
 

Field days b /  85 	 99 93 106
 
Seed rate 	(kq/ha) 102 9864 96 
Organic fertilizer (t/ha) 3.6 2.c 3.0 2.3 

Commercial fertilizer (kg/ha) 

Basal 

N 	 0 0 0 0 
P205 	 0 0 0 0 
K20 
 0 	 0 0 0
 

Topdress N 35 (1) 39 (4) 30 (3) 34 (1) 
Total N 35 (1) 39 (4) 30 (3) 34 (1) 

Yield (kg/ha) 

Range 1160-2098 9C"30-3340 1600-2170 

Mean 1640 2640 1640 3110 
a/ rnmIer in ( ) refers to th number of fields treated; mean rates are 

averages only for those fields 

b/ number 	of days from planting to harvest 

http:0.07-0.15
http:0.0--0o0.06
http:0,05-0.27
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TABLE 2: ;-cronmi anaqeint Practices,.Tetuaya, 1956 Aus Season, Hihbland
 

Crp Chlnal (Ikra) Black Aman

Sc sameSeedbed
 

No. f :ields 2 2 6 
Field size
 

cne(ha) 0,02-0.05 0,05 
 0.02-0,05
 
Mein (Iia) 
 0.04 0.05 
 0.04
 

Nof !,ins 
 G 4 7
 
No. of lidderinqs 
 4 4 5
 
Weeding (Iranhcurs/ha) 439 247 ()a/
 
Plantinc late
 

nie 2/4-,1-/4 11/4-12/4 20/6-5/7 
Mean /4 12/4 2/7 

Harvcst date 

Range 25/6-17/7 16/6-10/6 6/8-', 8 
Mean 6/7 17/6 13/8
 

Fie.d day-sb/ 
 U,9 67 42
 
Seed rate (kg/ha) 100 14 
 484.-

Organic fertilizer (t/ha) 
 .6 
 0 5.2 .(2)
 
Commercial fertilizer (kg/ha)
 

Basal
 

N 
 0 
 0 0
 
P205 
 0 
 0 0
 
K20 
 0 0 0
 

Top'/tess N 17 (1) 0 28 (2) 
Total N 17 (1) 0 28 (2)
 

Yield (kg/ha)
 

Range 
 1110-1860 
 500-620
 
Mean 
 1400 560
 

a/ num"er in (,) refers to thc number of fields trcated; mean rates are 
averagcsonly fur those fields 

b/ number of days from planting to harvest 

http:0,02-0.05
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TABLE 3: Aqrono!ic Management Practices, Tetuaya, 1986 Aman Season 

Crop Pajam BR It BRC 16-127-:1-3 Chenal(Ikra)a/ 

No. of Fields 20 10 3 
Field size 

Range (ha) 0.04-0.27 0.05-0o19 0.02-0.05 
Mean (ha) 0.11 0.12 0.06 0.04 

No,8 3 7 G 
No. of c ri nls 4 4 3 5 
Weedin (?.hirhours/ha) 152 (9 )b/ 212 (10) 179 (1) 0 

T cratnlc-Lin - date 

Range 3/8-29/8 24/7-17/8 12/7-27/-u/ 

Mean 15/8 4/0 22/8 2/'./ 

Harvest dite 

Range 20/11-30/11 20/11-4/12 28/9-8/11 

Mean 22/11 20/11 24/11 16/10 

Field daysd/ 100 116 95 75e/ 
Seed rat (kcj/ha) 45 37 41 

Commercial fertilizer (kg/ha) 

Ba sal 

N 17 (3) 21 (2) 0 0 

P205 34 (19) 35 (9) 0 0 
K20 20 (18) 19 (9) 0 0 

Topdress N 

TDI 34 (20) 33 (10) 30 0 
TD2 32 (12) 3G (9) 45 0 

TD3 0 21 (5) 0 0 
Total N 56 77 75 0 

Yield (kg/ha) 

Range 3500-:1700 3900-420 1200-2240 
Mean 4030 4410 4240 1610 

a! grown on highand plots for seed multiplication 

b/ 
nunber in ( ) refers to the number of fields treated; mean rates are
 
averagescnly for those fields 

c/ planting date
 

d/ number of days from transplanting to harvest
 

e/ number of days frm planting to harvest
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TABLE 4: Economic Performance (Averages),Tetuaya, 1986 Aus Season, Medium
 
}Ighl and 

CI-op 
 Chenal(Ikra) Purbachi Badali. IR 532
 

Noe of Fields 20 4 4 1 
Labor Costs (Tc./ha) 

Land preparation-animal 1700 1456 1572 1372 
Organic fort. application .A 220 115 243 103 
Chemical fert. application 2 51 24 26 
Seeding 25 380 29 51 
Weeding 1412 1577 2476 2779 
Pest control 0 - 0 0 0 
Harvesting/threshing/drying and carrying 796 1198 869 1236 

Total labora/  4171 4777 5213 5567 
Familya/ 2505 3815 2852 2170 
Hired 1666 962 2361 3397 

Material Costs CTk./ha) 1972 1941 2061 2265 
Organic fertiliJzer 925 717 818 619 
Commercia;l fertilizer 40 461 267 412 

Seeds 1007 763 976 1235 

Pesticidcs 0 0 0 0 
Total Variable Costsb/ 3638 2903 4422 5662 

Product price (Tk./kg) 4.6 5.1 4.29 5 
Yield (Kg/ha) 1652 2637 1839 3100 

Gross revenue (Yield x Price) 7599 13449 7888 15540 
Gross margin (GR-TVC) 3961 10546 3466 9070 

Returns to TVC (GM/TVC) 1.09 3.63 0.78 1.75 
Returns to hired labor (GM/N )
Returns to comn 0 fert. (Gi./F C ) 

2.38 
99.03 

11.0 
22.9 

1.47 
12.98 

2.91 
23.93 

Returns to animal labor (GM/A) 2.32 7.24 2.20 7.20 

a/ 	assuming the family opportunity cost of labor is equal to the market wage
 

rate
 

b/ 	hired labor plus material costs
 



210
 

TABLE 5: Economic Performance (Averages), Tetuaya, 1986 Aus Season, Highland 

Crop 	 Chenal (Ikra) Black Sesame 

No. of fields 2 2 

Labor costs (Tk/ha) 

Land preparation animal 1042 1115 
Organic fort. application 256 0 

Chemical fort. application 10 0 

Seeding 65 51 

Weeding 2471 824 
Pest control 0 0 

Harvesting/threshing/drying and carrying 1442 1647 

Total labor a /  6088 3637 

Familya/ 3863 3224 

Hired 2226 413 

Material Costs (Mk./ha) 2296 174 

Organic fertilizer 1112 0 

Commercial fertilizer 103 0 

Seeds 1081 174 

Pesticides 0 0 

Total Cariable Costsb/ 4522 597 

Product price (Tk./kg) 4.55 6.40 

Yield (kg/ha) 1483 560 

Gross revenue (Yield x Price) 6748 3584 

Gross margin (GR-TVC) 2225 2987 

Rcturns to TVC (GM/TVC) 0,49 5,00 

Returns to hired labor (GM/N H )
H 

1.00 7.23 

Returns to corn fi*rt. (GM/F ) 21.61 

Returns to animal labor (GM/A) 1.21 2,68 

a/ 	assuming the family opportunity cost of labor is eqial to the market
 

wage rate
 

b/ 	hired labor plus material costs 
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TABLE 6: Econeic Performance (Averages), Tetuaa, 1986 Aman Season 

Crop Pajam BR 11 BRC 16-127-4-3 

No. of fields 20 10 1 

Labor Costs (Ik./ha) 

Land preparation-animal 3527 3455 2822 
Organic ferto application 16 195 309 

Commercial fert, application 71 70 44 

Transplanting 1052 1004 1500 
Weeding 414 1284 882 

Pest control 14 22 
Harvesting/threshing,'drying and carrying 1312 1530 1323 

Total Labora/  6394 7436 6902 
Familya/ 41070 4384 4058 

Hired 2324 3052 2844 
Material Costs (Tk./ha) 2017 3007 3140 

Organic fertilizer 41 675 1588 
Commercial fertilizer 1247 1522 882 

Seeds 718 588 538 

Pesticides 11 222 132 

Total Variable Costsb/ 4341 6059 5984 

Product price (Tko/kg) 5,36 4,83 4.83 

Yield (kc/ha) 4030 4410 4240 

Gross revenue (Yield x Price) 21601 21300 20479 

Gross margin (GR-TVC) 17260 15241 14495 

Pturns to TVC (GM/TVC) 3.98 2.52 2.42 

Returns to hired labor (GMNH ) 7.43 4°99 5°10 

Returns to conercial fert, (GM/FC ) 13.84 10.01 16.43 

Returns to animal labor (GM/A) 4.09 4©41 5.14 

a/ 	assuming the family opportunity cost of labor is equal to the market
 
wage rate
 

b/ 	hired labor plus material costs
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DHORKORA SOIL ANALYSIS 

Soil samples wcre collected from four medium highland fields (paddy land)
 
and from four highland plots in the Dhorkora carea. 
 These samples were
 
analyzed by the n'tPI soil science laboratory. The results (TABLE 7) indicate 
a l.ow pH j:nd organic matter content. The nutrient luvels are also generally 
low with those of the medium highland fields in most cases lower. than. those
 
of the highland pluts.
 

TABLE7: Dhorkora jknalytical Data (Averages) of Soil Samples 

Organic 
• H_ matter Ca M9 K 

% . ..m ./10 ml
 
Highland 
 5.6 1.6 
 2.6 1.5 0.4
 

Medium highland 5.5 1.5 1.5 0.7 0,3
 

Critical level 
 2.0 0.8 0o2
 

NH4-N P S B Cu Fe Yn Zn 

Highland 
 Trace 29 27 31.9 175 8 1.3 

Medium Higjhland 6.5 13 28 1.2 152
3 3 1.3
 

Critical lvel 
 75 14 14 0.2 1 10 5 2 
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ON-FARM TRIALS 

Trials were conducted with rice (Oryza sativa) during the 1986 aus and 
aman seasons, either at the Tetuaya cropping systems site or at the multi

location testing sites. Trials were conducted with scvural rabi crops d 

during the 1906-f)7 rabi season at the Dhorkor, cro Dpinj syst(-ms site and 
at the Bordain multi-location testing site. The following trials were 

conducted. 

- Tetuaya aus variety trial 

- MLT aus variety trial 

- Tetuaya aman BRRI ALART trial 

- Tetuaya aman varicty trial 

- Tetuaya mechanical weeder trial 

- Tetuaya number of seedlings per hill trial 

- Tetuaya early maturing variety trial 

- Tetuaya Nitro,3Ln fertilizer trial 

- Dhorkora fertilizer response trials with five rabi crops 

- Dhorkora sweet potato x fieldpea intercrop trial 

- Dhorkora sweet potato variety trial 

- Bordain winter vcgetable observation trial 

A brief discussion of each trial is presented below.
 



214 

Tetuaya tus Variety-Trial
 

.3everal of thc besL performing aus (Oryza sativa) varieties of last year's 
ALART trial w."re tcted at Tetuaya this year in a variety trial. Purbachi
 

was included as a check variety. Observations were also taken of Purbachi
 
in the farmers' fields where the trial was conducted.
 

BR I was included in this trial but the farmers destroyed the plots before
 
maturity so the land couMd be prepared for Aman planting. BR 21 and IR 
9708-51-1-2 performed very well as compared to Purbachi (TABLE Both8). 
BR 21 and IR 9708-51-1-2 took significantly less time to mature than
 
Purbachi. 
The farmers were most impressed by these two varieties comment
ing on their good yield and quick maturity. They also liked the long
 

straw of BR 20 and BR 21.
 

MLT Aus Variety Trial
 

Some of the best performing aus (ryza sativa) varieties of last year's
 
ALART trial were tested in a multilbcation variety trial at three sites,
 

Purbachi in the farmers' fields was used as a check variety, At two
 

sites the rice w.as transplanted into the trial pl.ots. At one site it was 
direct-seeded either by broadcasting or by dibble planting.
 

At Bordain and iPdo Ali Bazar the rice was transplanted. Purbachi had the 
highest yield and shortest time to maturity (TABLE 9 and 10). BR 21 also 
performed well in these two parameters but was taller at harvest than 
Purbachi. In a similar trial that was broadcast sown at the Tetuaya 
Cropping Systems site, BR 21 had a higher yield and shorter time to maturity
 

than Purbachi. This suggests that BR 21 performs better than Purbachi when
 

broadcast sown but not as well when transplanted,
 

At Dagonbhuiyan data was obtained from one replication that was dibble
 

planted and one ':hat was broadcast. Results for tim to maturity and
 
plant height at maturity are similar to the results at the other two 
sites (TABLE 11). Yield results are quite variable with BR 20; BR 21 and 
IR 50 generally, yielding the most. Note that dibble planting resulted
 

in higher yields for those t-ree varieties. 
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Tetuaya AMn BRRI AIART Trial 

A BRRI Advanced Linus Adaptive Research Testing (ALART) aman (Qr,,za sativa) 
trial was conducted Lhis year with eight advanced lines and two HYV checks, 
BR 10 and BR 11. Tie same lines tested last year were tested in this year'; 

trial. 

Like last year, yield differences this year were not significant (TABLE 12).
 
BR 316-4-4-1 was again the earliest maturing line. This year it was also 
one of the highest yielding lines.
 

Tetuaya Aman Variet Trial 

An aman (_ryza sativa) variety trial conducted during the aman season 
compared several advanced lines with Pajam and BR 11. 
 Three replications
 
were placed in Pajam fields and three in BR 11 fields.
 

BRC 16-127-4-3 has performed well in past MCC research trials. This year 
BRC 16-127-4-3 and BR 850-9-1-1 performed favorably as 
compared with the
 
other varieties tested, being the highest yielding varieties (TABLES 13,
 
14,_and 15). 
 Time to maturity for BRC 16-127-4-3 was about the same as
 
for BR 11. 
 Most of the farmers commented favorably on this variety.
 
Time to maturity for BR 850-9-1-1 was about the same as for Pajam (TABLE 13).
 

-Tetuava Mechanical 'Weeder Trial 

A trial was conducted at Tetuaya to compare line-planted and mechanically 
weeded aman (Oryza sativa) with randomly planted aman that was weeded by 
hand. The mechanical weeder is primarily a labor saving device, but it
 
may also encourage farmers to weed more often and thus increase rice
 
yields by reducing competition with weeds. 
 Use of the weeder requires
 
rice to be transplanted in a line. Mechanical weeding increased the
 
yield slightly but not significantly (TA',LE 16).
 



216
 

Tetuaya Number of Aman Sr_ dlings per Hill Trial 

National research results have suggested that transplanting two seedlings
 
per hill of aman (Or7a sativa) will give maximum yields. Six or more 
seedlings per hill are usually planted in the Tetuaya area. A trial was
 
conducted with, Pajarn rice to determine the yields from different numbers
 

of seedlings per hill.
 

There .!s no significant difference in yield between the farmers' treat
ment (7-10 seelings/hill) and the two seedling pcr hill treatment (TABLE 17). 
Economically, the two seedling per hill treatment was more profitable due
 
to less cost for seedlings. The farmers and the research staff both noted
 
that recently transplanted seedlings tended to stand erect better in deep
 
water where there were more seedlings per hill. Rain and wind in November 
caused considerable lodging of aman rice around Tbtuaya. 
 The rice was more
 
resistant to lodging where there were fewer seedlings per hill. 
 This trial 

should be repeated with a popular HYV rice. 

Tetuaya Earl; Maturing Aman Variety Trial 

Rice farmers sornetimcs do not get their aman (Oryza sativa) planted on 
time. 
If it is planted late, the yield can be reduc2d by lack of moisture
 
late in the season. One possible method of getting a timely yield that is
 
not much reduced when one is forced to plant late is to plant a short dura
tion rice. 
 This idea was tested at Tetuaya by planting IR 50 in late

planted Pajam fields. 

The IR 50 matured about 25 days earlier thon the pajam. Since the small
 

plots of IR 50 were the only plots that were mature, they suffered from 
damage by various animals. Estimates of the- damage ranged from 20 to 80
 
percent. Therefore, yields cannot be compared. 
This trial may be repeated
 
using an early maturing variety that is more nearly the same duration as 

Pajam.
 



217
 

Tetuaya Aman Nitrogen Fertilize:" Trial 

National Lrcsea-ch results suggest that it is better not to apply basal 
nitrogen fertilizer when transplanting aman (0Lyza sativa) but to apply 
nitrogen later when the plants are better able to utilize it. This was 
tested at Tctuavi with thL tv ncat popuir .2man zai s grown in the 
area, No sigfnificontdiffe-rences in yield woe:e obtained (TABLE 18).
 
Thus, due to the incrc-n;ed input cost, it is better not- to 
apply basal
 
nitrogen fertilizer.
 

TABLE 8: Tetuayaius Variety Trial 

Planting date: 7-16/4/86 Design: RCBD 
Harvest date: 23/7-5/8/86 Replications: 6 
Plot size-planted: 5m x 5m 
 Fcrtilizer: farmer's choice
 

5m2harvested: mean-50 kg N/ha
 
Seed rate: '78-84 kg/ha 
 range-34-69 kg N/ha
 
Planting method: broadcast 
 organic-3o0-6o. T/ha 

Variety 
 ystnt ht. Tillers/n Yieldflower maturity 

c" kg/ha

BR 21 86 b 107 cd 89 a 223 2400 a 
Purbaci a/ 87 b 110 ab 61 b 222 2150 ab 
IR 9708-51-1-2 
 77 d 103 e 67 b 219 2070 ab 
Purbachi 
 87 b 110 ab 58 b 
 210 2070 ab
 
IR 50 
 86 b 108 bc 53 b 214 1800 bc 
DR 20 96 a III a 89 a 202 1660 c 
IR 9729-67-3 106 63 c80 c d b 213 1640 
IR 9 129 .209 -2-2-3b 85 108 64 
 214 1670
 

Mean 
 86 108 68 
 215 1970
 
LoSoDo (0.05) 2,9 15.11.6 
 NS 377
 
C.V. (%) 
 3 1 
 7 6 
 16
 

a/ data are from the farmers' fields in whicih the trial was conducted 
b/ data available from only two replications and not included in mean 

calculation or statistical analysis 
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TABLE 9: Bordain MLT Aus Variety Trial
 

Seedbed planting date: 21/4/86 Design: RCBD
 

Transplanting date: 9-15/5/86 Replications: 5 

Harvest date: 2-11/8/86 Fertilizer: farmer's choice 

Plot size - planted: 5m x 5m 

5m2
 harvested: 


Variety Days
flower 

to
nturity 

r!ant ht. Tillers/m2 Yield 

cm 4 kg/ha 

Purbachi 55 c 79 c 79 c 284 c 3820 a 

BR 21 58 b 81 b 96 b 321 bc 3620 a 

IR 50 57 b 80 1c 70 d 399 a 3080 b 

BR 20 67 a 90 a II a 284 c 3000 b 

BR I 68 a 90 a 68 d 350 ab 1780 c 

Mean 61 84 85 328 3060
 

LoSoDo (0.05) 1.43 1.17 7,37 55.2 553 

C.V. (%) 2 1 6 13 13 

TABLE 10: Md. Ali Bazar MLT Aus Variety Trial 

Seedbed planting date: 21/4/86 Design: RCBD 

Transplanting date: 12-13/5/e6 Replications: 3 

Harvest date: 30/7-*2/8/86 Fertilizer: 10-10-13 

Plot size - planted: Sm x 5m Organic: 8.8-10.9 T/ha 
5m2
 harvcstcd: 


Variety - D to
flower maturity Plant hto Tillers/m Yield
 

cm # kg/ha 
Purbachi 53 b 77 c 76 b 361 b 3770 a 
BR 21 53 b 79 b 84 b 324 c 3170 b 
IR 50 53 b 78 bc 62 c 398 a 2900 bc 

BR 1 65 a 90 a 77 b 328 c 2870 bc 

96
BR 20 
 64 a 89 a a 257 d 2610 c
 

Mean 58 82 79 333 3060 

L.S.Do (0.05) 3,49 1.19 10.43 32,9 428 

C.V (%) 3 1 7 5 7 
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TABLE 11: _DTaqonbhjuiyan MLT Aus Variety Trial 

Planting date: 13-15/4/86 Design: RCBD
 
Harvest date: 21/7-1.4/8/66 Replications -dibbled: 
 1
 
Planting method: Direct-seeded 
 broadcast: 
 1 
Plot size - planted: 5m x Sm Fertilizer: farmer's choice 

harvested: 5m2 

VreySeeding Da__~ 2o 
Varieety Seed 

method 
f l 
flower 

t 
matuxitV 

Plant ht. Tillers/m2 Yi-,ld 

cm # kg/ha
BR 20 dibbled 86 119 109 329 3230
 

broadcast 83 104 
 91 298 810
 

IR 50 dibbled 81 108 
 72 510 2420
 

broadcast 78 100 
 69 336 1220
 

BR 21 dibbled 89 109 
 92 378 2010
 

broadcast 80 101 
 94 365 1230
 

Purbachi dibbled 77 105 71 
 475 1040
 
broadcast 66 95 71 
 292 1630
 

BR 1 dibbled 96 119 
 71 435 1200
 

broadcast 98
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TABLE 12: -Tetuaa ,man BRRI- ALART Trial 

Seeding dat : 3/7/86 Design: RCBD
 

Transplanting da tc- 11-24/8/86 Replications: 2 
Plot size - planted: 3 x 5m Fertilizer: 26/26/26-60-40-17 

5m2harvested: N given at 0/10/30 DAT
 

Spacing - row: 25 cn Insecticides 2.18 kg/ha 

plant: 15 cm diazinon at 23-30 DAT 

to a /  Genotype Days Plant Tillersflower maturity height pe : ' m2 Yield 

cm # t/ha 
BR *11 121 153 23797 4.68 
BR 316-4-4 -1 112 133 284106 4,64 
BR 593-676-4-1-2 120 151 97 277 4.63 

BRC 16-127-4-3 122 
 152 102 245 4,45 
BR 850-9-1-1 118 149 114 270 4.40
 

BR 51-46-5-65 115 
 146 99 265 4.30
 

BR 57-74-6-1 126 154 
 104 262 4.28
 

BR 593-719-1-1-7 121 151 90 
 289 3,99
 

BR 539-17-4-3 129 159 112 
 271 3.50
 

BR 10 124 151 107 
 248 3.44
 

Mean 
 102 265 4.23
 

L.SoDo (0.05) 
 NS
 

C.V. (%) 9 

a/ days after seedbed planting
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TABLE 13. Tetua~a Aman Variety Trial with.Pajam
 

Seedbed planting date: 3/7/86 Design: RCBD 

Transplanting dates., 30/7-3/8/86 Replications: 3 

Plot size .-plantcd: 3m x 5m Fertilizer: Farmer's choice 

harvested: Sm2 mean: 77-23-15 

Spacing: Farmer's choice N at 30-66 aT 

Varitys toa/  Plant 

flower miaturity height
 

cm 

BRC 16-127-4-3 84 1.13 97 

BR 850-9-1-1 80 107 104 

Pajam 76 105 109 

BR 51-46-5-C5 74 104 87 

BR 914 72 94 86 

Mean 77 105 96 


LoSoDo (0.05) 

C.Vo (%) 

a/ calculated from thie time of transplanting
 

Tillers/i2 Yieldb/
 

# ka/ha
 

204 4530 a
 

214 4320 a
 

222 401.0 a
 

192 3650 ab
 

213 2580 b
 

209 1820
 

1079
 

10
 

b/ differences are significant at the 5 percent level
 

Calculations are based on 2 replications due to goat damage at maturity
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TABLE 14: Tetua a Aman Variet Trial with BR-.1 

Seedbed planting date: 3/7/86 Design: RCBD
 

Transplanting dates: 31/7-6/8/86 Replications- 3
 

Plot size - planted: 3m x 5m Fertilizer; Tirmer's choice 

5m2harvested: mean: 67-26-11 

Spacing: Farmer's choice N at 0-42 DAT
 

toa /  Das Plant ,illers/m 2 Yieldb/
Variety flower maturity height 

cm 0 kg/ha 

BRC 16-127-1-3 89 120 98 227 4600 

BR 850-9-1-1 82 107 109 204 4550 

BR 11 87 120 92 248 4490 

BR 51-46-5-C5 78 108 92 205 4270 

BR 14 71 95 99 210 3540
 

Mean 82 110 98 219 .1290 

LoSoDo (0.05) NS 

C.V. (%) 9 

a/ calculated from the time of transpianting 

b/ differences are significant at the 10 percent level 

TABLE 15: Totuzya Yield of Five Replications of Iman Variety Trial 

Variety Yield
 

kg/ha
 

BRC 16-127-4-3 4570 a
 

BR 850-9-1-1 4460 a
 

BR 51-46-5-C5 4020 b
 

BR 14 3160 c
 

Mean 4050 

L.S.Do (0.05) 516 

C°Vo (%) 9 
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TABLE 16: Tetuaya Mechaical 	Weeder Trial 

Design: RCBD
Transplanting date: 30/7-20/8/86 


Replications: 5

Plot size - planted: 3m x 12m 


5m2 Fertilizer: Farmer's choice
harvestedt 


Variety: Pajarn
Spacing - row: 20 cm 


plant: 15 cm
 

aPlanting Weeding 	 Days to2 Plant Tillers/m2 Yield 
flower maturity heightMethod Method 

cm kg/ha 

250 3850
100 110Random hand 75 

Line mechanical 75 100 107 238 4000 

244 3930
75 100 109
Mean 

NS


L.SoDo (0.05) 
4

C. V. (%) 

a/ calculated from the time of 	transplanting
 

TABLE 17: Tetuaya Number of 	Aman Seedlings per Hill Trial 

Transplanting date: 28/7-10/8/86 Design: RCBD
 

3m x 5m Replications: 5
Plot size - planted: 


5m2 Fertilizer: Farmer's choice
harvested: 


Variety: Pajam
Spacing: Farmer's choice 


toa/  Plant Tillers/m2 Yield
Seedlings Days 

per hill flower maturity height 

# kg/hacm 


3790 a
79 107 112 a 237 a
7-10 

82 107 .i09 ab 212 b 3750 a 
2 


c 3400 b1 83 	 107 106 b 194 

107 109 214' 3650Mean 	 81 
283
3.47 16.2
LoS.D. (0.05) 
5
2 5


C.V. 


from the tirile of transplantinga/ calculated 
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TABLE 18: Tetuaya Aman Nitrogen Fertilizer Trial
 

Transplanting dates: 28/7-24/8/86 Design: RCBD
 

Plot size - planted: 5m x 5m Replications - BR 11: 5
 

5m2
harvested: Pajam: 5 

Spacing: Farmer's choice Fertilizer: Farmer's choice 

except bas7l N 

Variety Basal Plant Panicles/m2 Yield
nitrogen flower maturity height 

kg/ha cm kg/ha 

BR 11 30 82 115 91 257 4550 

BR.11 0 82 115 90 256 4550 

Mean 82 115 91 25.7 4550
 

Pajam 30 77 107 106 235 4140 

Pajam 0 77 107 104 240 4060 

Mean 77 107 105 237 4100 

LoS Do (0.05) NS. 

cV. (%) 5 

a/ calculaed from the time of transplanting 
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Dhorkora Fertilizer ReL;2onse Trials With Five Ribi Crcps 

Fertilizer rc:sp;)nse tri-rIs of five rabi season crops were conducted at 
Dhorkora to determine which nutrients are most important for these crops. 
Wheat (Triticum aestivum), mustard (Brassica sp.), khesari (Lathyrus 

sativus) and lentil (Lens esculenta) are grown in the Dhorkora area. 
Fieldpea (Pisum sativun-) is relatively unknown at Dhorkora but has been 
a fairly profitable crop for fetuaya farmers. Fieldpea, wheat, and mustard 
were grown in fields share-cropped and m-an- gtd by MCC. Mustard, khesari, 
and lentil were grown in farmer-managed fields. 

_Fieldpea - Yields ,.iere low due to warm weather and dry conditions late
 
in the season. Differences in yield were highly significant (TABLE 19).
 
The results indicate that fertilizaticn with all three nutrients is
 
important. Nitrogen is probably the most important followed 
 by phosphorus. 
Marginil analysis (TABL E 20) shows similar rates of return for the two 
highest yielding treatments. Farmers expressed some interest in growing
 

fieldpea in the future.
 

Wheat - Two varieties, Ananda and Sonalika, were grown in a split-block
 
design. The results are given in TABLE 21 and 22. Yields 
were signifi
cantly reduced by the ulimination of any one of the three nutrients given.
 

Lack of added phosphorus resulted in the greatest reduction.
 

Mustard - Two varicties, Sampod and a local variety, were grown in a 

split-block design. The results are given in TABLE23 and 24. 
 The local
 
variety was also grown in farmier managed fields and its results are given 
in TABLE 25 and 26. 
 Past MCC trials have shown a response of mustard to
 
NY P, and K fertilization, especially to N and P. Significant reductions
 

in yield were caused by the elimination of any one of the three nutrients 

indicating that all are important in a fertilization plan for good mustard
 
yields. The farmers in general 
seem to be aware of this but do not always 

have the money needed to buy fertilizer. 

Khesari - Reductions in yield were caused by the elimination of any one 
of the three nutrients (TABLE 27). Phosphorus and potassium appear to be 

the most important nutrients for increasing yield. An economic analysis 
(TABLE 28) also indicates these two nutrients as being most important. 

Lentil - Results are given in TABLES.9 and 30. Yields were reduced
 

significantly by the elimination of phosphorus or potassium with the 
most reduction caused by the elimination of phosphorus.
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TABLE 19: Dhorkora Fildpea Fertilizer Response Trial 

Planting dates: 4-10/12/.6 Design: RCBD 

Harvest dates: 2-4/3/87 Replications: 6 

Plot size  planted: 61.,4 - 95.5m2 Fertilizer: variable 

- harvested: 5a2 Variety: Chomir Munshi -White 

Seedrate: 100 kg/iha 

Seeding method: broadcast 

Fertilizer Days to Plant Plants/n 2 Yield 
treatment flower maturity height 

cm kg/ha 

20-40-40 52 86 116 a 58 470 a 

20-40-0 52 86 90 b 64 357 b 

20-0-40 53 87 76 b 52 307 bc 

0-40-40 54 87 79 b 55 250 c 

Mean 53 86 90 57 355 

LoS.Do (0,05) 16.6 84 

CoV. (%) 15 19 

TA.BLE 20: Dhorkora Marginal and Dominance Analysis of Fieldpea Fertilizer
 
Response Trial 

Fertilizer treatment 20-40-40 20-49-0 20-0-40 0 - 4 0 - 40 a/ 

Gross return (Tk/ha) 7562 5744 4940 4023 

Variable costs (Tk./ha) 1037 715 560 798 

Gross margin (Tk./ha) 6525 5029 4380 3225 

Marginal gross margin (Tk./ha) 1496 649 

Marginal variable costs (Tk0/ha) 322 155 

Marginal rate of return (%) 465 419 

Average rate of return (%) 450 419 

a/ this treatment is not included in marginal anilysis due to dominance 
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TABLE 21: Dhorkora Weat Fertilizer Response Trial 

Planting dates: 4-10/12/86 Design: Split-block
 

Harvest dates: 9-22/3/87 Replications: 6
 
2Plot size - planted: 30.7-47.7%n Fertilizer: variable
 

5m2
- harvested: N at 0 arl 20 DAS
 

Seedrate. 1-10 k-g/ha
 

Secding method: broadcast
 

Fertilizer V yas -to Plant Plants/ 2 a/
treatment Variety flower maturity height Yield 

cm 0 kg/ha
 
20/40.-40-40 Ananda 52 98 80 120 
 1020 

Sonalika 
 51 98 78 108 860
 
Mean 940 a 

20/40-40-0 Ananda 54 98 
 62 90 540 

Sonalika 51 98 68 96 570 

Mean 550 b 

0-40-40 Ananda 57 99 63 103 530 

Sonalika 53 71 52098 88 


Mean 530 b 

20/40-0-40 Ananda 57 99 
 58 72 410
 

Sonalika 54 
 98 63 89 440
 

Mean 430 b 

Mean 54 68 610
98 95 


LoSoDo (0.05) 183 

C.V. (%) 24
 

a/ fertilizer effects are significant at the 1% level. Wheat variety and
 

interaction effects are not significant,
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TABLE 22: 
 Dhorkora Marginal and Dominance Analysis of Ivheat Fertilizer
 
Response Trial
 

Fertilizer treatment 20/40-:40-:10 0-410-40 20/4.0-40-O / 20/40-0-409/ 

Gross return (Tk./ha) 4531 2555 2651 2073
 

Variable costs (Tk./ha) 1514 
 799 1192 1037
 

Gross margin (Tk./ha) 3017 1756 
 1459 1036
 

Marginal gross margin (Tk./ha) 
 1261
 

Marginal variable costs (Tk./ha) 715
 

,Mrginal rate of return ( % ) 176 

a/ these treatments ,are not included in marginal analysis due to dominance 
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TABLE 23: Dhorkora Mustard Fertilizer Response Trial 

Planting dates: 4-10/12/86 Design: Split-block
 
Harvest dates: £/2-2/3/87 
 Replications: 6
 

Plot size - planted: 30.7-.7,7m2 Fertilizer: Variable 
- harvested: 5m24 at 0 arid 20 DAS 

Seedlrate: 12 kg/ha 

Seeding method: broadcast 

Fertilizer V 
 Plant 
 2
treatment ariety 
 wer maturity height Plants/ Yield 

cm kg/ha 
20/40-40-40 Sampod 40 61 97 164 600 

Local 25 68 64 135 560 
Mean 

580 a 

20/40-40-0 Sampod 42 82 79 132 370 
Local 26 68 53 143 400 
Mean 

380 b 

0-40-40 Sampod 45 81 66 127 300 
Local 26 69 43 125 370 
mean 340 b 

20/40-0-110 Sampod 49 83 22 39 80 
Local 30 69 18 46 100 
Mean 

90 c 

Mean 35 75 55 114 350 
L.SoDo (0.05) 

110 
C.V. (%) 


25
 

a/ fertilizer effects are significant at the 1% level. Mustard variety 
and interaction effects are not significant 



230
 

TABLE 24: 	 Dhorkora Marginal and Dominance Aalysis of Mustard Fertilizer 

Response Trial 

Fertilizer 	treatme:nt 20/40-40-40 20/4'0-40-0 0-40-40 20/40-0-40 

Gross return 	 (Zco/ha) 6218 4074 3645 965
 

Variable costs (Tko/ha) 1514 1192 799 1037
 

Gross margin (Tkh/ha) 4704 2882 2846
 

Marginal gross margin (Tk./ha) 1822 36
 

Marginal variable costs (Tk./ha) 322 393 

Marginal rate of return ( % ) 566 9 

Average rate of return ( % ) 260 9 

TABLE 25: 	 Dhorkora Local Mustard Fertilizer Response Trial
 

Planting dates: 27/11-8/12/86 Design: RCBD
 

Harvest dates: 8-13/2/87 Replications: 5
 

Plot size - planted: 5m x 5m Variety: Local 

5m2 - harvested: 	 Fertilizer: Variable
 

Seedrate: 11-17 kg/ha N at 0 and 20 DAS 

Seeding method: broadcast 

Fertilizer Days to Plant Plants/m2 Yield
 

treatment flower maturity height
 

cm kg/ha
 

23 66 62 a 175 612 a
30/30-60-40 

/ 	 496Farmers' treatment 25 69 53 ab 189 	 ab 

0-60-40 24 68 48 bc 233 408 bc
 

30/30-60-0 25 69 44 bc 160 356 bc
 

176 284 c
30/30-.0-40 	 25 69 38 c 


68 	 186
Mean 24 49 431
 

LoSoDo (0,05) 10,4 182
 

31
C.V. (%) 	 16 

a/ farmers' treatments were variPble with an average of 32-41-7 
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TABLE 26: 	 Dhorkora Marginal and Dominance Analysis of Local Mustard
 
Fertilizer Response Trial
 

Fertilizer 	treatment 30/30-60-40 0-60-40 3 0 / 3 0 - 6 0-0a/ 3 0/ 3 0 -0 4 0 a/ 

Gross return 	 (Tk./ha) 6426 4284 3738 2982 
Variable costs (Tk./ha) 1760 1040 1440 
 1040
 
Gross margin (Tk./ha) 4666 2298
3244 1942
 

Mirginal gl-coss margin (Tk,/ha) 1422
 

Narginal vari:,be costs (Tk°/ha) 720
 

Marginal rate of return ( % ) 198
 

a/ these treatments are not included in marginal analysis due to dominance
 

TABLE 27: 	 Dhorkora iKhesari Fertilizer Response Trial 

Planting dates: 8-12/12/86 Design: RCBD
 
Harvest dates: 21-24/3/87 Replications: 3
 

Plot size - planted, 5m x 5m Variety: local
 

harvested-
 5m2 Fertilizer: variable
 
Seedrate: 57-65 kg/ha
 

Seeding method: broadcast
 

Fertilizer 
 Days to Plant 	 2 
treatment flower maturity height 

cm 	 kg/ha
 
20-40-40 
 73 103 41 a 59 1660 a 
0-40-40 74 103 38 ab 57 
 1460 a
 
20-40-0 
 74 103 	 58
35 bc 1220 b
 
20-0-40 
 74 103 	 58
31 c 1110 b
 
Farmers' treatmenta/ 74 
 103 33 bc 61 1110 b
 

Mean 
 74 103 36 59 
 1310
 
LoSoDo (0.05) 
 5°2 	 203
 
C.V. (%) 8 
 8
 

a/ farmers' treatments were variable with an average of 3-19-0 
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TABLE 28: Dhorkora Marginal and Dominance Analysis of Khesari Fertilizer
 
Response Trial 

Fertilizer treatment 20-40-40 0-40-40 20-40..0 20-0-40
 

Gr ,ss return (Tk./ha) 13280 11680 9760 8880 

Variable costs (Tk./ha) 1040 800 720 560
 

Gross margin (Tko/ha) 122,10 10880 9040 8320
 

Marginal gross margin (Tko/ha) 1360 18.0 720
 

Marginal variable costs ('co/ha) 2,10 80 160
 

Marginal rate of return C % ) 567 2300 450 

Average rate of return C % ) 817 1067 450
 

TABLE 29: Dhorkora Lentil Fertilizer Response Trial
 

Planting dates: 1-18/12/86 Design: RCBD
 

Harvest dates: 25/2-9/3/87 Replications: 6
 

Plot size - planted: 5m x 5m Variety: local
 

5m2
harvested: Fertilizer: variable
 

Seedrate: 38-57 kg/ha
 

Seeding method: broadcast
 

Fertilizer Days to Plant Plants/m2 Yield
 
treatment flouer maturity height
 

cm kg/ha
 

20-40-40 50 86 27 159 757 a
 

Farmers' treatmecint a/  50 86 25 174 627 ab
 

0-40-40 50 86 26 161 613 ab
 

20-40-0 50 86 25 155 563 bc
 

20-0-40 50 86 24 147 443 c
 

Mean 50 86 25 159 601 

LoSoDo (0.05) NS 164 

C.V (%) 12 .23 

a/ farmers' treatments were variable with an average of 5-11-7
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TABLE 30: 	 Dhorkora Marginal and Dominance Analysis of Lentil Fertilizer
 
i-esponse Trial
 

Fertilizer 	treatment 20-40-40 0-10-40 20-40-0 20-0-40
 

Gross return 	 (Tk./ha) 10598 8582 7882 6202
 

Variable costs (Tk./ha) 1040 800 720 560
 

Gross margin 	 (Tk./ha) 9558 7782 7162 5642
 

Marginal gro ss margin (Tk./ha) 1776 620 1520
 

Marginal variable costs (Tko/ha) 240 240 160
 

Marginp.l rate of return ( % ) 740 258 950
 

Average rate of return ( % ) 812 892 950 

Dhorkora Sweet Potato X Fieldpea Intercrop Trial
 

Returns from sweet potato (Zpouoa batatas) fields could theoretically
 

be increased by growing a short duration crop between the sweet potato
 

rows while 	 the sweet potato vines are small. This was Lried last year 
at Tetuaya 	with garden pea (Pisum sativum)o This year the trial was
 

repeated at Dho.L'kora with fieldpea (Pisum sativum). 

All parameters measured indicated that the performance of sweet potato
 

was significantly reduced by the intercropped fieldpea (TABLE 31). This 
is in contrast to last year's results where intercropped garden pea did 

not significantly reduce the yield of sweet potato. Fieldpea yield was 

variable with most inttorcropped plcts yielding the same as or more than
 

the non-intercropped plots. This was due to early dying of the non-inter

cropped plants , possible cause of this early dying is a more rapid 

evaporation of moisture from the ground not covered by sweet potato vines.
 

An economic analysis (TABLE 32).indicates that the intercrop should be an 
attractive alternative to growing only sweet potato. The farmers were
 

divided in their opinion of the intercrop. Some favored only sweet potato
 

and others expressed an interest in the intercrop.
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TABLE 31: 	 Dhorkora Sweet Potato X Fieldpea Intercrop Trial
 

Planting date: 26/11-9/12/86 Design: RCBD
 
2 2Plot size - planted: 17.3m - 25m Replications: 6 

5m2harvested. 3.5m Z - Fertilizer: farmers' choice
 

Spacing - row: 35 cm (pca)70 to 91 cm(sweet notato znd intercropped pea)
 

plant: 10 cm (pca) 27 to 35 cm (sweet potato)
 

Days to Plant Pods per Yield
 
Crop flower maturity height plant
 

cm # kg/ha 

Fieldpea 53 90 100 9.9 690 

Fieldpea (intercropped) 54 91 91 9.8 820 

Mean 54 91 95 9.9 760 

LOSoDo (0.05) NS NS NS 

C.V. (%) 	 14 14 32 

Crop 	 Days to Plant Tubers Tuber Yield
harvest height per hill weight
 

cm # kg kg/ha 

Sweet Potato 	 128 80 a 4.7 a 0,098 a 9610 a 

Sweet Potato (intercropped) 128 74 b 3.8 b 0.083 b 7050 b
 

Mean 	 128 77 4.2 0.091 8340
 

L.S.D.(0,05) 	 1.95 0.55 0.010 1207
 

C.V. (%) 	 2 9 7 10
 

TABLE 32: 	 Dhorkora Mlarginal and Dominance i.nalysis of Sweet Potato X Field
pea Inte rcro T.2Eial 

Treatment 	 Intercrop Sweet potato Fieldpeaa/ 

Gross return (Tk./ha) 28351 20662 11102
 

Variable costs (Tk./ha) 4650 4188 4500
 

Gross margin (Tk./ha) 23701 16474 6602
 

Marginal gross margin (Tk./ha) 7227
 

Marginal variable costs (Tk./ha) 462
 

Marginal rate of return C % ) 1564 

a/ this treatment is not included in marginal analysis due to dominance
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Dhorkora Sweet Potato Variety Trial
 

The sweet !ootato (npon.a-batatas) varieties, Tinirining and Cinjhi, have 
often perfrmed better than local varieties in past MCC trials and they 
have an acceptable flavor. These two varieties were compared with the 

local variety t Dhorka-ra in a variety trial 

Tiniririnv ,nd Cinjhi yielded a little btter than the local variety but 
the diff(t:ences were not significant (Ti3I,E 33). The farmers at Dhorkora 
preferred Tinirining over Cinjhi saying that it was more suitable for the 

market. 

TABLE 33: Dhorkora Sweet Potato Variety Trial
 

Planting dates: 22-27/11/86 Design: RCBD 

Harvest dates: 1-23/4/87 Replications: 4 

Plot size - planted: 1.5m x 5m Fertilizer: farmers' choice 

harvested: 0o75m x 5m with a mean of 5-23-0 plus 
Spacing  row: 70-85 cm 7.5 tonnes/ha organic 

plant: 22-36 cm 

Variety Plant Tubers Tuber 
 Yieldheight per hill weight 

cm # kg kg/ha
 
Cinjhi 
 78 3.4 0.14 15100 
Tinirining 88 4.3 0.12 14900
 
Local 86 
 3o6 0.13 11800
 

Mean 84 
 3.8 0o13 13900
 

LoSo Do (0.05) lS NS NS 
 NS 

C.Vo (%) 7 22 12 19 
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Bordain Winter Veqetable Observation Trial 

Plants or seed of three vegetables (tomato, LycoperL -on esculentum; 
green bean, Phaseolus vulqaris; qarden pea, F.ium sitlvuri) vere given 
to farmers to determine, performance, acceptabilit d conomic returns. 
The tomratj vari2 y, K-7, ;p formed very ukell in l:sL z.o-r's varietytoaato 

trial showing ceterial wilt r,.sistaic.o AnotLer 'onm'to variety, .-.anik, 
is a new varicw that is elso bacterial wilt t s iistanto P enLs of t.hese 
two varieties were jivcn to four farmers to plunt :ioni with the popular 
variety, Roma VF, Two farmers weore qiven seed of jr en bean variety, 

June Green, and garden oea variety, Green Feast. 

The toato varieties, ]<-7 and i[anik, were affected by a 0isease (probably 
late blight) which ruined the fruit for marke t° Roma VI' w-as not affected. 
For this reason the farmers were not interested in saving seed of K-7 and 
Manik. The green bean and garden pea generally performed well and the 
farmers saved some seed, IN'o beans or peas w.;ere sold so economic returns 

could not be determined. 
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Comparative Socio-Economic Stvly of Four Mennon :e Central 

Committee Research Sites in Noakhali and Comilla Districts 

(a) Introduction
 

Mennonite Central Committee (MCC) has cropping systems research sites
 

in Noakhali, Comilla, nnd Fcni isbriets% :n this papcr we will com

pare and contrast different cha,acteristics found at four of these 

sites. te are primarily interested in looking at socio-economic 

characteristics at these sites although we shall also look at cropping
 

patterns. Through a better understanding of thu socio-economic status
 

of farms in these areas, J.t is !-h)r-", technologies can 

be developed which will benefit !,IcCCs target group- the rural poor. 

After discussing me thcdology, in eoc:L i. (c' we will briefly look at 

the cropping patterns found in each of t:he areas, then in section (d) 

we shall discuss socio-economic classification, class distribution, 

socio-economic characteristics and then finally non-farm employment 

and land rental arrangements. 

(b) Me-thodolo
 

MCC operates research sites in the following areas;
 

Ci) Dhorkora Bazar, Chouddagram Upazila, Ccmiila District; 

(ii) Chitosi Station, Laksham Upazila, Comilla District; 

(iii) Char Bhatirtek, Sudharam Upazila, Noakhali District. 

Further, MCC has recently closed a research site in; 

(iv) Tetuaya village, Nangolkot Upazila., Comilla District. 

Surveys were conducted at all four sites between January 1986 and
 

June 19u7 using the cLustr; sample method, Respondents were asked 

a series of questions relating to cropping pattern, family size, 

livestocl and land holdings., 

(c) Location of Sites and Croppnc9 lattern
 

Mi Medium.Hiqhland Site -, 

Both Tetucya villg"e and Dh,_r-kora BEzar are located in medium 

highland land-type areas where nmximm flooding is 10 cm. 
Tetuaya village is located some 2 km from Nangolkot; the closest 

Bazar, and is located 15 kn south-west of Chouddagram. Dhorkora
 

Bazar is approximately 5 km west of the Chittagong - Dhaka high

way, and is more accessible than Tetuaya.
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The cropping patterns at these two sites is similar. The pro

dominant pattern on the mediun-highland fields is; dus - trans

planted aman - rabi. The aus varieties grown in both sites 

include Chncnal nnd Purbaci, while the aman varieties includes 

BR-1 and Pajam. Rabi season crops include: wheat, sweet potato, 

field pea, khesari, blackgram, mustard, field -ea, lentil, and 

groundnut. In the aus and aman seasons close to 100 percent of 

the land is "-sed. In Tetuaya village for the 1985-66 rabi season, 

90% of farmers cultivated crops on an average of 50% of their 

land holdings. In Dhorkora Bazar, up to 70 percent of the land 

was used for rabi season cultivation in 1986-87. 

The highland areas at these two sites follow a cropping pattern 

of the following; iman seedbed (or aus cultivation) - aus seed 

multiplication (or transplanted amqn) - rabi (sweet potato, 

tomato, chilli, black sesame, egg plant, mungbean, lentil, radish). 

(ii) Medium Lowland Site
 

Chitosi Station is a bazar on the Chandpur rail line and is
 

located in a medium-lowland area (maximum flooding depth 1.75 m).
 

Chitosi Station is some 14 km west of Laksham. The predominant
 

cropping pattern is; mixed aus/anman - fallow. This cropping 

pattern is followed on approximately 60 percent of the land area.
 

Up to 100 percent of the land is used for aman cultivation. Only
 

local rice varieties are used. Aus varieties include Fitta and
 

Boilam, while aman varieties include Keora, Gorcha, Kali Gorcha,
 

and Hylgada. Approximately 60 percent of land in the area remains
 

fallow in the rabi season. Rabi season crops include; wheat,
 

mustard, mungbean, khesari, lentil and linseed0
 

(iii) Char Site
 

Char Bhatirtek is located just south of Choumahani Bazaar, and
 

approximately 10 km south of Sonapur. It is located in the newly
 

formsz" Noakhali char, and the soil is characterized by moderate
 

to strong salinity. The predominant cropping pattern in the area
 

is; transplanted ajnan-fallow. Aus(Boilm and IRS) is grown 

on uppru ximntuly 10 percent of the fields. Aman(Rajasail, 

1,BR-li') is grown on closd f?6 100 percenit 
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of the land. Rabi season cultivation is restricted to approxi

inately 30 percent of the land area and includes: khesari, chilli,
 

and sweet potato.
 

Clearly the medium-highland cropping patterns are the most in

tensive; much of the land is triple cropped. This is contrasted
 

to Chitosi Station and Char Bhatirtek which are principally
 

double and single cropped, respectively. One would then expect
 

tiat from the same parcel of land, a farm family, for example
 

at Dhorkora Bazar could achieve a higher economic status than
 

one at Char Bhatirtek. This hypothesis will be tested in the
 

proceeding section.
 

(d) Socio-Econ6ric Che- cteristics
 

i) Economic Status
 

Traditionally, economic status of farms has been defined by farm
 

size. For this paper we will define economic status based on
 

another variable: Rice Provision Ability (RPA). RPA measures
 

the number of months in one year that the farm's total cultivated
 

land can provide rice for that family. For instance, a rice sur

plus farm is one where 12 or more months per year of the families
 

rice requirements are provided from their total cultivated land. 

Rice -deficit farms range from 3 Lo 11 months of the family's 

rice requirements met by.total cultivated l .nd. Landless res

pondents-are definad as those who have no cultivated land, up to 

and including those that can provide 2 months of their family's 

rice requirements per year from their .cultivated land. 

MCC works in several areas where the productivity of the land
 

can vary significantly, so it was decided RPA was a more effective
 

way of defining economic status than farm size. Defining econo

mic status using RPA also takes in'.o account family size: given
 

a parcel of land a family could be either rice deficit or surplus
 

depending on the size of that family. MCC's target group is the
 

poor - the landless and rice deficit rural households.1
 

I 	One limitation of RPA is it does not take into account non
farm income. MCC is concerned with rice deficit farmers who
 
are both unskilled (in another area) and lack capital resources.
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RPA is an approximation of the true Food 2rovision Ability (FPA)
 

of a farm. Ideally, we would like to include all sources of farm 

income: income from non-rice crops, live stock; homasite gardening, 

etc. Arguably RPA is a good approxi.mation of FPA as rice is a
 

mjor staple in Bangladeshis' diet. Furthermore, it is interest

ing to note that, in general, farmers are quite aware of their 

farm's RPA. Arguably, RPA is a superior way of defining economic 

status versus farm size, especially when making inter-regional 

comparisons.
 

In an attempt to evaluate how well RPA was explained by cultiva

ted land and family size, several regressions were run. Three 

regressions are listed in TABLE I below for Tetuaya village, 

Dhorkora Bazar and Chitosi Station (this data was not available 

for the Char site). 

TABLE 1: Regressions with RPA 

2 2 Stand- Accepted Accepted at
Site Regression Equation R R ard F at 99% level
 
error 99% level
 

Tetuayaa/ Y= 7.15+11.02X -0.65X2 0.65 0.64 4003 54.02 Yes Yes
 

(1,26)(io22) (0.21)
 

Dhorkora Y= 2.25 + 0.06X1 Yes Yes
 

(0.51) (0.003) 0.84 0.83 3.42 360.3
 

Chitosi Y= 0.96 + 0.02X1 80.2 Yes 
 Yes
 

(0.25) (0.002) 0.67 0.66 1.79 155.2
 

X= Cultivated Land Y = RPA 

= Family Size 

a! Does not include landless data 

In all three areas, there is a strong relationship between RPA
 

and landholdings. Holding other variables constant, the larger
 

the farm landholding the more rice that can be provided. In only
 

pne equation.(for Tetuaya). was the family variable significant.
 

In this case, as family size increases, holding other variables
 

constant, RPA declines. All equations were accepted at the 95 
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and 99 percent levels. R2s were quite high, ranging from 65
 

percent to 84 percent. This means that between 65 and 84 percen
of the v,riation in the dependent variable is explained by the
 

independent variable(s).
 

(ii) Economic Sta1us by Village 

In this section we will briefly look at the economic status of 

farms at our different sites. 11's shp.ll also look at economic 

status of different villages within our research areas. TABLE 2
 

below lists our different research sites and the associated
 

numbers (and percentages) of landless, rice deficit, and rice
 

surplus farms. Also, within three of the sites, two different
 

villages were sampled.
 

TABLE 2: Farm Economic Status at Four NCC Cropping Systems Research Sites 

Research Site Landless Rice Deficit Rice Surplus 
village n # % % % 

Tetuaya Village 61 14 23 26 43 21 34 

Dhorkora Bazar 73 24 32 25 35 24 33 

- Dhorkora Village 35 4 11 18 51 13 38 

- Shaktola Village 38 20 53 7 18 11 29 

Chitosi Station 79 48 61 28 35 3 4 

- Razapur Village 4"i 23 56 17 41 1 3 

- Jonadonpur Village 38 25 66 11 29 2 5 

Char 102 13 13 60 59 29 28 

- Char Bhatirtek 51 7 14 30 59 14 27 

- Char Dharmapur 51 6 12 30 59 15 29 

Total 315 99 32 139 44 77 24
 

As. an be seen in the teble above, 23 percent of Tetuaya respon

dents are landless, 43 per ,nt are rice deficit, and 34 percent 

are rice surplus. In Dhorkora Bazar the distribution between 
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classes is equally split: 32 percent landless, 35 percent rice
 
deficit, and 33 percent rice surplus. At Chitosi Station there 
is a large percentage of landless respondents (61 percent), and
 
very few rice surplus farms (4 percent). At the Char site there 
is a large percentage of rice deficit farms (59 percent), followed 
by rice surplus farms (28 percent), and then landless (13 percent). 
In total there is a relatively even distribution among classes: 
32 percent landless, 44 percent rice deficit, 24 percent rice
 
surplus.
 

Now let us look at economic status of different villages within
 
the different research areas. 
These villages are either right

next to each other or within 5 km of each other, as in the case 
of Chitosi Station. Looking first at Dhorkora Bazar, two villages 
were sampled: 
 Dhorkora village, and Shaktola village. 
In this
 
case each village has a similar proportion of rice surplus farms, 
,-iut whereas Shaktola village has 53 percent ~andless, Dhorkora
 
village has 51 percent rice deficit farms.
 

Looking at Chitosi Station, Jonadanpur village has 10 percent more 
landless respondents, 
aic Razapur village has 12 percent more
 
rice deficit farms. 
Both villages had a small proportion of rice
 
surplus farms. 
In the char, both Char Bhatirtek village, and
 
Char Dharmapur village have similar proportions of all groups.
 

Two points come to mind from this information. 
One, MCC should
 
attempt to locate it's research near villages that contain it's
 
target group. 
 -wo, if MCC does want to work with the rural poor,

then there is a need to do research with the rural landless (com
prising 32 percent of the combined site:3' populations). 

(iii) Socio-Economic Characteristics 

In this section we will look at basic socio-economic characteris
tics at the four sites. We shall look at family size, land and
 
livestock holdings. 
For Dhorkora Bazar, and Chitosi Station
 
there is also data related to percentage of income from different
 
sources (TABLE 3). In general there is a positive relationship
between RPA and famil size (and livestock and landholdings). 
That is, rice surplus farms tend to be characterized by larger 
families and more assets than rice deficit farms. 
This applies
 
also between rice deficit farms and the landless. 



..... : i s at Pour Muc Cropping Systems Research Sites 

Landless Ave- Rice Deficit Ave- Rice Surplus

TetU- Dhor- Chi- Car rage Tetu- Dhor- Chi- Char ae 
 tu- Dhor- Chi- Char Ave
aya kora tosi 
 aya kora tosi rage aya kora tosi 
 rage
 

Total Family 5.6 6.0 
 6.5 4.7 5.7 6.9 6.6 6.9 7.4 7.0 8.8 -6.8 8.3 7.1 7.8
 
Males 
 1.5 1.1 1.6 1.4 1.4 1.7 1.8 1.7 2.4 
 1.9 2.6 2.0 2.3 2.4 2.3
 
Femles 1.2 
 1.5 1.8 1.1 1.4 1.7 1.6 1.7 1.9 1.7 2.1 1.9 2.0 1.7 1.9
 
Children 2.9 3.2 
 3.1 2.2 2.9 3.5 3.2 
 3.4 3.2 3.3 4.0 2.9 4.0 3.0 3.5
 
Water
 
Buffalo 0 
 0 0 0 0 0 0 0 0.1 0 
 0 0 0 0.2 0.1
 
Bullock 0 
 0 0.2 0 0.1 0.04 0.2 0.5 0.6 0.3 1.0 1.0 1.0 1.5 1.1
 
Cow 0.07 0.08 0.3 0.3 
 0.2 0.9 0.5 0.6 0.5 0.6 1.6 0.8 1.7 0.9 1.3
 
Cz 0.1 0.4 0.3 N/t / 0.3 0.6 
 0.5 0.8 N/Acd 0.6 1.0 0.7 1.7 N/Ac! 11
 
Goat 0.4 0.3 0.5 1.5 0.7 
 0.7 0.4 0.5 0.8 0.6 1.2 1.2 0 2.4 1.2 
Chicken 509 3.1 2.9 12.4 a / 6.1 8.5 4.0 4.9 2 0 . 5a / 9.5 1.2 1.2 0 2.4 a /  1.2 
Duck 1.7 
 0.5 2.0 4.2 2.1 3.5 
 1.0 2.8 6.7 3.5 4.9 2.4 2.3 1000 4.9
 
Pigeon N/A 0.2 1.1 
 N/A 0.7 N/A 0.3 1.6 N/A 1.0 N/A 1.1 1.3 N/A 1.2O0ned land 
(decianls) 12.4 3.3 21.6 18.9 14.1 82.5 44.7 149.3 139.4 
104.0 333.5 250.4 268.3 344.5 
299.2
 
Rented Innd 
2.4 1.3 0.2 78.2 20.5 31.1 12.7 15.5 179.9 59.8 
 24.8 19.3 120 297.3 93.3
 
Total Ci- 14.8 4_3 21.8 97.1 34.6 113.6 57.4 164.8 319.3 163.8 3087 231.1 388.3 641.8 392.5 
tiva-,ted 

Homestead 9.9 7.5 12.8 16.5 11.7 14.8 11.8 22.4 44.7 23.4 29.6 16.3 14.7 67.2 32.0
 
Puker 2.5 1.6 3.4 N/A 2.5 2.5 5.3 20.0 N/A 9.3 9.9 13.5 7.7 N/A 10.4 
Lungi N/A 2 2.9 N/A 2.5 N/A 2.7 3.1 N/A 2.9 N/A 2.8 6.3 N/A 4.6 
Sari N/A 2.3 3.3 N/A 2.8 N/A 3.4 3.2 N/A 3.3 N/A 4.5 7.0 N/A 5.8 
RPA(x/12) 0.1 0.5 0.6 0- 1 2b/ 0.4 6,6 6.0 5.1 0 . 1 2 b/ 5.9 15.7 18.8 12.3 1 2 b/ 15.6 
% Inc-crop N/A 4 7 N/A 5.5 N/A 43 39 N/A 41 N/A 66 30 N/A% Inc-Farm N/A 9 5 N/A 

48 
7.0 N/A 11 7 N/A 9 N/A 16 5 N/A% Inc-Non E. N/A 87 88 N/A 87.8 N/A 46 54 N/A 50 N/A 18 65 

10 
N A 42a/ this dana includes chicks b/ specific data unavailable for char c/ N/A indicates that data vr-s not available 
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As we can see in TABLE 3, landless and rice deficit farms do
 

hold livestock assets: cows, goats, chickens, ducks, )dpigeons.
.-


Therefore research into improved livestock and poultry management
 

could prove beneficial for these groups. 

Let us now look at landholdings. As can be seen in T,,BLE 3, 

there is a positive relationship bet,,ieen RPA and owned land (and 

total cultivated land). Thure i3 also a positive relat risnip 

between RL)W and rented land for Chitosi Etation and the ciar, 

however, both Dhorkora and Tetuaya rice surplus farmers, on average, 

rent out land, Please note the large average land renta1l at Char 

Bhatirtek by all groups.
 

Now let us look at average. RPA associated with each group. We 

see that on average, the landless are able to obtain 0.4 months/

year of their rice requirements from their total cultivated land. 

The comparable figure for rice deficit and rice surplus farms is 

5.9 months/year and 15o6 months/year respectively (this specific 

data was not available for the Char site). 

TNe hypothesis suggested in section (c) above was that given a cer

tain parcel of land in al four areas, fa'lius of the same size 

will have a higher economic status in Dhorkora and Tetuaya than in 

Chitosi or the Char site. If we now refer to TABLE 4 below we see 

that Wis h-ypothesis appears to be supported. Dhorkora Bazar consis

tently has lower levels of-cultivatcd land, but has higher (or as 

high) levels of RPA. Tetuaya cultivated holdings tend to be some

what larger and are associated with lower levels of RPA. Chitosi 

Station cultivatted holdings are the highest and tend to be associa

ted with the lowest levels of RPA.
 

Since MCC's target group, often, will include rice deficit farms 

it is of interest to find the line between these farms and rice 

surplus farms. This would be the upper boundary of farms within 

MCC's target group. At Tetuaya village this line would be somewhere 

between 1 and 3 acres, at Dhorkora Bazar it would be between 0.5 and 

2 acres, while at Chitosi Station it would be between 1.5 and 4 

acres. Farms with greater landholdings than these will possibly 

he self-sufficient and outside of MCC's target group.
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TABLE 4: 	 Cultivated Land and Associated Rice Provision Ability (RPA) at 
Three Croppin2 Systems Research Sites 

Group 	 Site Total cultivated land decimals RPA 

Tctuaya 	 14.8 
 0.1
 
Landless 	 Dhorkora 
 4.6 0.5
 

Chitosi 21.8 
 0.6
 

Tetuaya 	 113.6 6.6
 

Rice Deficit 	 Dhorkora 57. 6.0
 

Chitosi 164o8 
 5.1 

Tetuaya 	 308.7 
 15.7
 
Rice Surplus Dhorkora 231.1 18.8 

Chitosi 388.3 12.3 

Turning hLrk to TAI?. -E 3, let us look at the last 3 rows, Res
pondents at Dhorkora Bazar and Chitosi Station were asked to
 

approximate the proportion of their income which comes from the
 

following; (i) crop sources, (ii) other farm sources 
(including
 

livestock, fish cultivation, homestead gardening, fruit and
 

spice trees), and (iii) non-farm sources (this includes wage
 

labour). This question was in general difficult for resphdents
 

to answer, so the results should be treated tentatively. However
 

we can see similar figures for both landless and rice deficit farms
 

at each site. The landless in both areas indicated that close to
 
90 percent of their income comes from non-farm sources, while rice
 

deficit farms in general received 40 percent of their income from
 

crop sources, 10 percent from other farm sources, and 50 percent
 
from non-farm sources. Rice surplus farmers at Dhorkora indicated
 

they received approximately two-thirds of their income from crop
 

sources, while Chitosi rice surplus farmers indicated two-thirds
 

of their income was from non-farm sources.
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(iv) Land Rental Arrangements and Non-Farm Eimnloment 

Finally let us look dt b6th land rental arrangements and 

non-farm employment in the different areas. In Tetuaya
 

village the predominant rental arrangjement is cash rent and
 
2 ...

and Khaikhalashi,, while non-farm cccupations include wage
 

labour, petty trading and professionals. In Dhorkora Bazar
 

the rental arrangements included sharecropping, Bondha. 3 

and cash rent, while non-farm employment included wage 

labour, professional, petty trading and working outside
 

of Bangladesh.
 

The rental arrangen.ents at Chitosi Station included-share

cropping, Bondhak and cash rent, while non-farm employment
 

included wage labour, rural works rickshaw pulling and
 

petty trading. . At the char site the predominant rental 

arrangement was sharecropping, although some Bondhak is
 

also followed. Non-farm employment in the char includes
 

wage labour, rural works, fishing and pulling rickshaw,
 

In both the char and Chitosi areas, a significant propro

tion of the populrtion goes outside the area during the off

season (after the aman harvest) to find employment.
 

(e) Conclusion
 

In this paper we have looked at different characteristics of farms in
 

four areas in an attempt to evaluate their economic status. It has
 

been argued that cropping pattern, cultivated land size, and family
 

size.go far in explaining the economic status of farms. RPA has been
 

used to define economic status instead of farm size Ance, arguably,
 

it is a more inclusive measure.
 

As expected it was found that as economic status improves (as defined
 

by RPA), so does the ownership of physical assets (land and livestock).
 

It is interesting to note that the economic status between villages,
 

and between areas (land types), varies substantially. The former
 

2 a form of land rental
 

3 a form of land mortgage
 



247
 

;parity is -difficult to explain, but the later disparity is, in 
,t, explained by land productivity, .The reditun-highland cropping 
terns are more intensive than those associated with the mediunm
'land or char sites. This moans that increasingly larger farm sizes 
required to make a farm self sufficient in the medium-lowland and 

r areas versus the medium-highland area. 
target group includes the rural landles, 

~and at the different 
as can include farms up to the following size: Tetuaya village
 

o 3 acres, Dhorkora Bazar 0.5 to 2 acres, and Chitosi Station 1.5
 
, acres. 
Of course if the family with this size land ownership is
 
Dlved in skilled or professional employment and/or if they have
 
ificant capital assets, then they may not be within our target
 

'p.
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rmers' Adoption of Now Techngolos at Tetuaya Cropping 
toj Nancqlkpt_ Upezila,_ Comi lla.Distri-.--t 

) Introduction 

This paper evaluates to what extent new agronomic practices tested by
 

MCC were adopted by farmers in Tetuaya village, where on: of Mennonite
 

Central Committeets (MCC) Cropping System Res.arch Sites (CSRS) was
 

formerly located. Specificaliy we are interested in practices that
 

proved profitable to the farmerb We shall also look at the distribu

tional question of who has benefitted from MCC's research.
 

No initial benchmark survey was conducted in Tetuaya village other
 

than an informal Sondeo. Thus, quantification of changes in farm
 

income were not possible, and only a qualitative survey could be done.
 

The survey contained questions pertaining to the basic socio-economic
 

status of the respondent, such as family size, land and livestock hold

ings. Respondents were asked to recall cropping patterns and fertilizer
 

methods for the previous three yuars, and whether changes in cropping
 

Datterns and/or fertilizer methods indicated in the survey had changed
 

their economic status. Final ly, respondents were asked to reveal the
 

origin of the new practice. The survey was completed by 61 respondents
 

which is the household head population of Tetuaya, less those who live
 

there but work full time elsewhere.
 

In section b we shall discuss the variable used in this study to measure
 

socio-economic status. In section c we shall Oiscuss socio-economic
 

status in Tetuaya village, and in section d we shall look at MCC's
 

impact in the area.
 

I qoaomEconomic Status and Farm Size
 

MCC Bangladesh has a commitment to working with the very poor. MCC's
 

Agriculture Research Program has recently reaffirmed it's commitment
 

to working with small farmers. The question we want to look at here
 

iA, who are the poor? In this section we will attempt to classify
 

farm size in order to better describe our target group.
 

Before proceeding one point should be clarified. In this paper,
 

we will not be concerned with peoples' socio-economic status in
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absolute terms. We:.will not try to determine if different group's 
nutritional, caloric, or income requirements are being met. 
We will
 
argue that, excluding the rural landless, small farms are the most 
disadvantaged rural residents relative to medium and large farms.
 

We shall assume in this paper that, in general, small farms are unable 
to provide for their families' basic needs, and therefore MCC's research 

on their behalf is justified. 

Traditionally, socio-cconomic status in agriculture has been defined 
by farm land size. If a farmer owned a large tract of land this in
dicated he was wealthy, and conversely a small tract of land indicated 

poverty. However, this classification system has limitations for 
several reasons; (i) land in different geographic areas can have highly 
varying productivity, (ii) the number of crops grown per year under 
rainfed conditions can vary, and (iii) family size influences the
 
ability of a given size of farm to provide for the associated family.
 

Attempting to measure socio-economic status strictly based on farm 

size is questionable.
 

MCC's Extension Program has used a different method for determining
 

socio-economic status. Their definition,called Fbod Provision Ability 
(FPA),is based on the ability of the farmer's land (owned and rented)
 

to provida food for the associated family for one year. Given the
 

many different sources of farm income we shall use a rough approxima

tion of this measure called }i e Provision Ability (RPA)o RPA tells 
us how many months per year a farm is able to provide rice for the
 
associated family. This variable takes into account varying levels 

of land productivity, the number of rice crops per year 
he farmer is 
able to grow, the inputs used, =nd the family size. Arguably this 

is a superior method for determining socio-economic status. (It is 

interesting to note that RPA is a statistic that farmers in general, 

are very well aware of). 

Regression analysis was conducted to determine how well the variance
 

of RPA kas explained by a series of socio-economic variables. The 
equation below regressed non-cultivated land (X ) and family size 
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(X2 ) against RPA (Y). The sample included'large, medium, and small 

farmers 

Y = 7.15 + 11.02 X - 0.65 X2
 

(1.26) (1.22) (0.21)
 

Y = RPA
 

X = cultivated land,
 

X2 = family size, 

standard error of equation = 4.03 

F = 54.02 

Regression analysis resulted in an R = 65% and R = 64%. Thus 64% 

of the variance of thu dependent variable was explained by the two 

independent variables. Standard errors arc in brackets below each 

regression coefficients. The equation is significant at the 99 

percent lcvel, and each individual independent variable was signifi

cant. 

Positive and negative slope coefficients associated with cultivated 

land and family size respectively were found, as expected. From
 

regression analysis we will conclude that RPA can be an effective way
 

of determining socio-economic status. 

(c) Socio-Economic Status in Tetuaya 

The RPA variable was used to categorize different farms in Tetuaya. 

We categorize farms that were to some extent homogeneous. We have 

classified farmers as landless, small, medium and large (TABLE 1). 

Landless included those who had no land other than their bari, up to
 

those having the ability to produce 2 months/years of their families' 

rice requirements. The distribution between landless and small farms
 

was placed at a level lower than 3 months/year as a)most all the 

family's income at that point comes from outside employment. Small
 

farms were those that could provide between 3 and 9 months of the
 

associated family's rice requirements. This small farm category
 

falls within MCC's Extension Programs Subsistence Farmr Program, 

Medium farmers were defined as those able to provide between 10 and 
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14 months 	of the family's rice requirements. -Finally large farms 

were defined as those that could provide more than 14 months/year
 

of the family's rice requirements.
 

TABLE 1: 	 Socio-Econuric Characteristics of 61 Families in Tetuaya Village

in 1986
 

Socio-economic 
characteristic landless 

Farm 
small 

c, teoory .. 
medium large 

RPA (months/year) 0-2 3-9 10-14 14+ 
Range of cultivated land (ha) 0-0.12 0.03-0.79 0.29-1.17 0.39-3.01 
Average cultivated area (ha). 0.02 0.26 0.96 1.45 
Average family size 5.57 6.52 7.50 10.40 
Child/Adult ratio 2.06 2.71 2.27 1.98 
Male family labor 1.50 1.32 2.11 2.60 
Number of bullocks 0 0 0.39 1.50 
Number of cows 0 0,58 1.45 1.80 
Number of goats 0 0.37 1.00 1.90 
Number of chickens 5.93 7.74 10.33 18.40 
Number of ducks 1.71 2.89 3.61 7.70 

Percentage of family members 
with non-famn employment 28,2 20.2 19.2 19.2 

There is a large variance and overlap with cultivated land area asso

ciated with each farm classification (TABLE I row 3). However
 
average cultivated-area, and other socio-economic variables appear 
b
exhibit the expected positive relationship with RPA. For instance, as
 
the farmers' RPA increase so does the family size, number of chickens,
 

ducks and 	cows. 
Small, medium and large farm families have approximate

ly 20 percent of their family involved in non-farm occupations (such as
 
business, trading, rickshaw), while landless families have 28% devoted
 

to non-farm occupations. In addition, small farmers have the highest
 

7hild-to-adult ratio, and lowest number of male family labour.
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(d) MCC's Research mpact in Tetuaya.
 

As was pointed out in the introduction, since there was no benchmark
 

survey done for Tetuaya village, this study had to rely on a qualita

tive approach. Farmers were asked to provide 3 types of information:
 

(i) the new types of crops and/or fertilizer methods they hare used 

while MCC has worked there; (ii) the economic impact of these changes; 

(iii) the origin of these new technologies.
 

During the last 3 years MCC has w-rkcd with different croos in all 3 

seasons as well as with different fertilizer methods. Thx! survey was 

broken inLo four parts where the respondent was asked what crops he 

-had grown over the lIst 3 years in the aus, aman, and rabi seasons. 

For analysis purposes it was decided to evaluate MCC's impact in the 

area based on 7 factors. These are seven factors which MCC can claim 

at least partial responsibility for their adoption. These 7 factors
 

include the adoption of BR-Il, field pea, vegetables (including tomato,
 

egg plant, cauliflower, and cabbage); the increasing level of rabi
 

cultivation, and the adoption of 3 new fertilizer methods (including
 

using phosphate in a basal.application, using potassium in the rabi
 

season, and the general use of nitrogen). In some cases the farmers
 

indicated thot the new practices were picked up from MCC, while in other
 

cases it was indicated it originated from a neighbor. In this case
 

it was sometimes assumed that the technology originated indirectly
 

from MCC (this will be noted in the text).
 

let us first look at the adoption of BR-1l, field pea and vegetables 

in Tetuaya. BR-11 was grown in Tetuaya before MCC arrived, but to a 

very limited extent, while field pea and vegetables (those listed
 

above) were not grown in the area. TABLE 2 lists for each crop the
 

percentage of farmers in each category that have adopted the crop
 

since 1933, and the percentage of their cultivated land they devote
 

to it. In all cases farmers claimed rhat this adoption had led to
 

higher economic returns over what was previously grown. 
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TABLE 2: New Crop Adoption (%) in Tetuaya since 1983 by 61 Farm Families 
and Amount of Land they Utilized (%) 

BR-11 FieldleadVegetables 

Farm % of far- % of culti- % of far- % of culti- % of far- % of culti-
Category mers that 

adopted 
vated area 
devoted to 

mers that vated area 
adopted devoted to 

mers that 
adopted 

vated area 
devoted to 

crop crop crop 

Small 51 41 11 16 0 0
 

Medium 67 42 33 12 17 8
 

Large 90 40 50 8 20 
 8
 

Average 65 4 28 13 11 5 

By the aman season 1986, BR-11 was widely grown in Tetuaya. Fifty

one percent of small farmers had adopted BR-1l within the 4 years
 

that MCC worked there, devoting an average of 41% of their cultivated 

land to its' use by the 1986 aman season (.TABLE 2). The percentage of 
medium and lrge farmers that adopted BR-1i in this period is 67 and
 

90 percent respectively (TABLE 2). These figures indicate po.-tivea 

relationship between RPA and the adoption of B-11. On average, 65 

percent of Tetuaya farmers had adopted BR-11 by 1986, and devoted 40
 

percent of their cultivated land to it's use. 

Adoption of field pea also shows a positive relationship with RPA.
 

On average, 28 percent of Tetuaya farmers had adopted field pea by
 

the rabi season 1985. There appears to be a negative relationship
 

between RPA and percentage of cultivated area devoted to field pea. 

That is, small farmers devoted 16 percent of their cultivated hold

ings to field pea, while medium and large farmers devoted 12 and 8 

percent respectively. This relationship probably indicates a rela

tive and not absolute difference in land area devoted to the crop.
 

Small farmers devoted propotionally more, but not necessarily absolute

ly more, as their landholdings ara srraller.
 

On average, 28 percent of farmers devoted 13 percent of their holdings 

to cultivate field pea. New types of vegetables have not been adop

ted by small farmers in Tetuaya. but have been adopted by medium and 

large farmers at 17 and 20 percent respectively. On average 11 per

cent of Tetuaya farmers have devoted 5 percent .)f their land to
 

cultivate vegetables in the Rabi season.
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.BR-l.--.appears to be -the mosL successful crop in terms of .the percen

*tage of farmers that have adopted it, and the cultivated area devoted 

td. it. However field pea and vegetables also appear to have been 

4.doped to a significant extent. The pro-blem we see here is that 

-MCC's target group (small farmers) have adopted these new crops to 

a lesser extent than medium and large farmers, Since this is a
 

qualitative survey, we are unable to say to what extent incomes have
 

changed because of these new technologies. However, we can argue
 

that incomes have been increased based on information provided by 

--thp : spondents...


Let- us now -turn to the next -factors.-which-we ..will- use.-.to-. evaluate... 

the Research Prcgram's impact in Tetuaya. These factors involve 

changes in fertilizer methodso MCC has-exporimentedwith different 

fertilizers and mdthods if'Tetuya.' There are three practices which 

can most easily be attributed to MCC. These include; (i) using phos

phate (TSP) in a basal application, (ii) using potassium in the rabi 

season, and (iii) general Use of nitrogen. These practices were not
 

followed extensively before MCC arrived-in Tetuaya (TABLE 3). Res

pondents were asked what new fertilizer methods they have adopted in
 

the 4 years that MCC has been there.
 

TABLE 3: 	 Adoption of New Fertilizer Methods (%) in Tetuaya since 
1983 by 61 Farm Families 

Farm Farmers that Farmers that , Farmers that 
category adopted TSP as adopted K in adopted general 

basal (%) rabi season (%) N use (%) 

Small 26 5 21 

Medium 56 22 33 

Large 70 40 10 

Average 46 	 19 23 

http:use.-.to
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In terms of adopting TSP and K there appears to be a positive rela

tionship between RPA and adoption level (TABLE 3). Percentages
 

listed here are based on farmers that indicated a higher economic
 
return from previous practices, and noted the origin from either
 
MCC or a neighbour. Twenty-six nercent of small farmers in Tetuaya
 

adopte4 TSP as a basal application since MCC started research there.
 

Medium and large farraers adopted to a greater extent at 56 and 70
 

percent respuctively (TABLE 3). Overall., 
TSP and K have been adopted
 
by 46 and 19 pertent of Tetuaya farmers. f.'iedium farmers have adopted
 
N use to the greatest extent (33 percent) followed by small farmers
 

(21 percent) and finally large farmers (10 percent). Twenty-three
 

percent of Tetuaya fairners use TSP (this does not include those who
 

use it and state-it's introduction from an outside agency).
 
Without quantitative statistics we are unable to determine how income.
 

levels have changed due to fertilizer adoption, however one could
 

argue that they ave increased.
 

The last factor we will examine is increasing levels of rabi cultiva

tion in Tetuaya The percentage of farmers in each category who
 
cultivated during the rabi season, and the average percentage of their
 

land area 	they devoted to rab! season cultivation, are given in TABLE
 

4. 

TABLE 4z 	 Percentage of 61 Farmers in Tetuaya Who Cultivated Rabi Crops,
 
and Amount of Land They Utilized (%)Durin 1983-1985.
 

Farmers that cultivated 	 Land devoted to rabi
 
in the rabi ,season (%) cultivation (%)


Year Small Medium Large Average Small Medium Large Average
 

1983 32 89 100 68 37 44 37 
 39
 
1984 63 89 100 
 80 42 	 44
54 47
 
1985 79 100 100 
 91 55 	 40
56 	 51
 

Change 
1-983-1985 47 11 0 23 18 312 	 12 
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In 1983 an average of 32 percent of small farrers in Tutuaya cultivated 
a variety of rabi crops on 37 percent of their land. This increased 

to 79 oercent of small farmers in 1985 devoting 55 percent of their 

land area to rabi cultivation (TBLE 4). One average, 91 percent of 
Tetuaya far_ ers davoted 51 percent of their holdings to rabi cultiva

tion in 1935, versus 68 percent of farmers devoting 39 percent of
 

their holdings in 1983. There has been a significant increase in both
 

the number of farners who cultivated during the rabi season, and the
 
amount of their holdings they devoted,to this practice, especially 

amongst small farmers4
 

Increases in the extent and level of rabi cultivation cannot neces

sarily be directly related to MCC's research work in Tetuaya. Respon

dents were asked to indicate if they cultivated rabi crops in those 

years and what amount of their holdings they used. What is being 

argued here is that MCC has had a role in promoting these increases
 

based on the research done in the rabi season.
 

Medium and large farmers cultivated rabi crops to a greater extent 

,in Tetuaya. However, in 1983 they were already extensively involved 

in rabi cultivation. It appears the real incr,.ase came in the extent 
and level with which small farners cultivate rabi crops. TABLE 5 

lists which crops were grown in the !985 rabi season by category.
 

It appears from the data below that medium and large farmers have 

benefited at least as much as small farmers from MCC's research.
 

However, since these groups are not in..MCC's target group, arguably
 

we cannot evaluate MCC's effectiveness based on successes with these
 

...
groups. 
It does appear from the data below that small farmers-have
 

adopted new practices and have found them profitable.
 

(e) Corclusion
 

It would be a mistake to claim that because one crop was adopted to
 

a greater extent by medium and large farmers that it cannot benefit 
our target group. Winter vegetables were not adopted by small far

mers in Tetuaya while MCC worked there, and yet they are one of the
 

most effective ways which MCC's Extension Program raises the incomes
 

of small farmers. In this case the necessary inputs, irrigation and 
seeds were not provided by MCC at the CSRS, but were by the Extension 

Program.
 



257
 

TABLE-5:' Percentage of"61Farmers in Tetuaya Who Cultivated Selected Rabi 
Crops,_ and Amount.of Land They Utilized (%) in 1985 

F'arrirers 
the crp 

that cultivated 
(%.) 

Amount Jand devoted 
cultivation (%) 

to crop 

Crop Small Mdium Large Small Medium Large 

Wheat 11 11 .0 35 15 0 
Vegetables 0 17 20 .0 8 8 
Sweet PotatQ 32 83 60 - 32 11 6 
Lentil. 21 78 100 28 20 11 
Field Pea 11 33 50 16 12 8 
Khesari 11 33 20 24 14 8 
Blackgram 5 1 50 11 7 6 
Shak 5 11 10 11 ..6 1 
Mustard 26 67 20 42 20 13 
Soybeans 0 5 0 0 5 0 

It may be the case with all crop research (and other farm based
 

research) that in the absence of an active extension program large
 

and medium'farmers will more readiiy adopt new practices. 
Only an
 
extension program can combine research with other appropriate services
 
(like credit facilities, motivation, and group formation), that will
 
provide the poor with a means of adopting new practices and techno
logies which will increase their income. Although the CSRS acts in
 
some ways like an extension unit, it is essentially still a research
 
site. We should not evaluate the success or failure of the CSRS
 
strictly in terms of farmer adoption there. Unfortunately, during the
 
Tetuaya period there was a weak link between Research & Extension Program.
 
Thus the Extension Program, by and large, has not benefited from the
 
research work done in Tetuaya, 
There is clearly a need for improved
 
linkages between Research and Extension within MCCo If MCC's research
 
work is directed towards the Extension Program t the Homesite Program
 
(HSP), and the Rural Savings Program (RSP),then both landless and small
 
farmer classes could be worked with. 
If MCC's Research Program is to
 
be effective in helping the poor farmer then research results must be
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geared towards and used by the extension program(s), Further, if 

research is to benefit the landless as well as the small farmer then
 

all three extension programs (the Extension Program, HSP, RSP) needs
 

should be b-,tter integrated into the Research Program. 

Rabi crop adoption is the exception to what was discussed above.
 

Small farmers were:inflteniced greater in terms of numbers of now
 

farmers cultivating, and area used in the rabi season. These crops 

are low-input, low-return, and therefore small farmers are able to 

utilize them without requiring large access to other resources. We 

cannot conclude that incomes"increased significantly from the culti

vation of. these crops, but we will argue that the wide--scale adop

tion implies a positive return. Potentially, rabi crops could be 

extended to small farmers with r.inimal effort on the part of the 

extension programs, perhaps in conjunction with winter vegetables. 

Results from this study suggest that rabi season crop research should 

continue at the MCC medium highland site, but that promising techno

..-logies -should be deli-vered to the extens-ion programs - This -should 

not be done at the expense of researching other technologies whose 

capital and land 'requirements are low, but whose labour input is 

relatively high; the latter taking advan+age of our target group's 

greatest resource - their own labour.
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Income and EJxpenditure Analysis at Char Dharmapurl, 

Sudharam Upazila, Noakhali District
 

(a) IntrxcJuction
 

In this study an analysis of the income and expenditure patterns of 

small and marginal farmers in Char Dharmapur, Sudharam Upazila, 
Noakhali District was undertaken. Data was gathered on income, expen

diture, and labour requirements from six farmers starting in the aman 
season 1982, running through the aus season 1983, This study will be
 

restricted to discussing income and expenditure. Labour standards
 

have been established previously.
1
 

Through a better understanding of the incom~e and expenditure patterns 

of 	small farmers, it is hoped that technologies can be developed
 

which farmers can more readily adopt. Arguably small farmers face
 

the severest capital constraints, If agricultural research is to 
benefit these farmers, we must understand these constraints. Income
 

and expenditure analysis is an attempt to provide information regard

ing small farmers' capital constraints. It is hoped this information 
will be combined with data on labour constraints in order to design
 

technologies that will increase agricultural incomes of small farmers.
 

There are at least three limitations to this study. First, the data 

was drawn from only one year. This means unusual events in that 
year appear to be the norm. Unfortunately, the data was generated
 

for only one year. A further shortcoming of this study is that inven

tory data was not effectively combined with income and expenditure data&
 

In this study inventory items that were not sold but used for home
 
consumption were not integrated into the data0 This has led to an 

underestimate of the value of income from crops and livestock. 
The 

third problem is that it is not obvious *hat all six of the respon

dent's belong to the small/marginal farmer category. For instance, 

land holdings range from zero to 2.0 hac:areso However, it has been
 , 	 2 
argued elsewhere that farm categories can be based on something other
 

than landhcldings. This question will be dealt with briefly in sec

tion . 

I 	See MCC Research Results 44(1977), 4#5(1978) and MCC Seasonal Reports
 
1980-81, and Saha Sunil & Brook Greene Labour Standards for Selected
Cosin_ ioakhali District,_ Bonqladesh 1980-82. 

2 	See Jerry Buckland, "Farmer's Adoption of New Technologies at Tetuaya

CSRS, Nangolkot Upazila, Comilla District". 
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In section c we shall look at basic socio-economic ihdicators of t:,! 

study's respondents. In section d we shall then look at income 

sources and expenditure allocations. In section e we shall then 

look at income and expenditure patterns throughout the year. 

(b) Methodoloqy 

Six farmers were selected from the Mennonite Central Committee (MCC)
 

Dharmapur Cropping System Research Site (CSRS). Dharmapur is located
 

in a char region, in southern Noakhali District and is characterized
 

by saline soil. The predominant cropping pattern is fallow-t aman

fallow, although some aus and rabi crops are grown. The six respon

dents were questioned once a week to recall their income, expenditure,
 

and labour patterns for the preceding week.
 

(c) Basic Socia-Economic Data
 

As can be seen in TABLE 1 below family size of the six informants 

ranges from six to eleven persons with an average of nine persons, 

while the number of male workers ranges from one to five with an 

average of two. Again, landh-ldings range from zero to 2.03 hectares. 

Total cultivated land, which includes sharecro-ped land, ranges from 

1.42 to 1.62 huctares with an average of 2.53 hectares. Yearly income
 

ranges from 'Ik.8104 to T.24044 with an average of Tho15688. Yearly
 

expenditure ranges from Tk. 9897 to k.25008 with an average expendi

ture of T<.16005.
 

Let us now turn to the question of farm category. If we now look at
 

income nnd expenditure per person for each farm family we see that
 

these figures display less variance than those associated with income
 

per year. Income per person per year ranges from Tk. 1853 to Tk.2737
 

with an average annual income of Tk, 2210. Monthly income per person
 

ranges from Tk. 154 to Tk. 228 with an average of Tk,'c.4, The coeffi

cients of variation associated with the later two measures at 16 per

cent and 15 percent respectively are lower than that associated with
 

yearly income per family at 33 percent. Arguably this indicates
 

that this is a more homogeneous group of farmers than what might be
 

expected after looking at lnndholdings° The per capita income figures
 

show low variance which gives us evidence that this is a reasonably
 

homogeneous group. Arguably then, these respondents are representa
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TABLE 1: Socio-Economic Tndicators for Six Farm Families at Char Dharmapur,
 
Noakhali District, 1982-83 

Respondent Total Male 
l b

femily labour 
d 

Children 
"Effectivea/,, 

family 
Owned 
land (ha) 

Total 
cultivated
land (ha) 

16 11 3 4 9 0.30 1.82 
2. 7 1 3 5,5 1.22 2.84 
3. 6 1 4 4 0.49 1.42 

4. 9 5 2 8 0 2.47 
5. 14 2 5 11,5 1.22 4.62 
6. 8 1 5 5.5 2.03 2.03 

Mean = X 9 2 3,8 7.25 :" 0°89. 2.53 
Variance = S 3 1,6 1.2 2.77 0.73 1.13 

Coefficient 
of variation 
Co.V (%) . .... 

Yearly Yearly Monthly Yearly Yearly Yearly 
Respondent income 	 income income expendi- expenditure expenditure 

per capita per capita ture per capita per capita 
(Tk.) (M .) 	 ( .°) (Ik.) (Ek. (T.)
 

1. 18171 	 2019 168 
 19841 2205 181
 
2. 15030 	 2737 228 16471 	 2995 250
 
3. 8104 	 2026 
 i69 9897 	 2474 206
 
4. 14827 	 1853 154 13566 1696 141 
5. 24044 	 2090 174 25008 2175 181 
6o 13954 2537 211 11244 2044 170 

Mean = X 15688 	 2210 184 16005 2264 189 
Variance = S 5248 345 28 5690 438 
 37 

Coefficient 
of varia
tion = CoV.(%) 33 16 15 36 19 20 

a/ for analysis purposes effective family means children under 12 equivalent
 
to an adult
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tive of small and marginal farmers. When expenditure figures are
 

broken down in this manner they also display similar characteristics.
 

As was mentioned in the introduction, inventory data was not included 

so these income and variance figures are probably underestimates of
 

the true figures.
 

(d) Income Sources and Expenditure Items 

This section is broken in two parts. In part (i) we will look at the
 

different sources of income for the respondents in Char Dharmapur.
 

In part (ii) we will look at the allocation of expenditure to differ

ent items.
 

i) Income Sources
 

TABLE 2 below breaks down total income of the six respondents
 

into two main categories; agricultural income and off-farm income.
 

Agricultural income includes income from crop and livestock sales
 

(livestock sales includes sales of milk and eggs) and loans in
 

kind. Off-farm income includes wage labour, salary and business
 

sources of income as well as land mortgaging and money loans.
 

As can be seen below, an average of 49 percent of the respondents'
 

income comes from agricultural sources; while 51percent comes
 

from off-farm sources.
 

Crop anc livestock income provide an average of 30 nnd 19 percent
 

ef total income, and 64 rind 36 percent of agricultural income,
 

respectively. It app,.ars that when livestock income is a large
 

source of agricultural income, then crop income is low, and
 

vie-versa. There f1oes seen to be a negative relationship between 

size of landholding and relative income from livestock. 

Relating to off-farm income, one of the respondents receives
 

income from a shop, while another two from salaries. Three of
 

the respondents receive an average of 33 percent of their total
 

income from wage labour. 



TABLE 2: Sources of Income by Respondent at Char Dharmapur, Noakhali District, 1982-83 

Agricultural Crop income Livestock in-I Crop income Livestock Off-farm Wage income 
Total income as as percent come as per- as percent income as income as as percentRespondent income percent of of total percent of j of agricul- percent oft percent of total
(Tk.) total income income total income tural income agricul- of total income 

tural in- income 
come
 

1. 18171 54 39 15 72 2L 46 26
 
2. 13030 45 40 5 88 12 55 
3. 8104 67 47 20 
 72 28 33 31
 
4. 14827 54 11 43 20 80 46 37 
5. 24044 17 16 
 1 85 15 03 
6. 13954 54 26 28 
 47 53 46 

Mean =X 15688 49 30 19 
 64 36 51 
 16
 
Variance=S 5248 17 14 15 
 26 26 1 17 
 18
 
C.V.(%) 33 35 47 79 41 72 33 113 
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-)Expenditure Items 

In TABLE 3, expenditure items are listed for the sit respon. 
dentsi From column 1 we can see that average yearly expen
diture is Tk.16005, which is Tk.317 greater than average
 
income. Agricultural expenditure (which includes payments
 
for seeds, fertilizer, hired labour, new implementsl agricul
ture-related loan repayment and field rental) accounts for an
 
average of 32 percent of total expenditure. Crop expenditure
 
(6xpenditure on seed, fertilizer and hirbd labour) accounts
 
for an average of 16 percent of total expenditure and 57 per
cent of agricultural expenditure. Buying livestock is the
 
other major agricultural expenditure and accounts for an
 
average of 21 percent of total expenditure and 50 percent of
 
agricultural expenditure. Again, it is interesting to note 
the apparent negative relationship between landholding 
and
 
relative expenditure, on livestock. 

Household, or non-agricultural expenditure accounts ifor an
 
average of 68 percent of total expenditure, This includes
 
expenditure on food, clothing, education
 i medicine, transporta
tion, house repair, non-agricultural loan repayment, and per
sonal items. 
Food is the largest single item and accounts for
 
an average of 41 percent of total exp-nditure and 63 percent of 
househpld expenditure. As was mentioned above, this item is
 
probably underestimated, as inventoried food which was eaten 
bY the, family was not included in the data. It is interesting 
to note the coefficients of variation associated with agricul
tural expenditure and those associated with non-agrijcultural
 

expenditure, 
The later items show significantly lo~er CoVa, 
indicatng less variance with this data. This makes intuitive
 
sense, as people cannot easily choose not to consume food,
 
whereas one can be more flexible about the buying and selling
 

of livestock. 



TABLE 3: Expenditure Items by Respondent
 

Total Agricultural Crop expen- Livestock ICrop expen- Livestock Household Food expert- Food expen-

Respondent 
expen-
diture 

expenditure 
as percent 

diture as 
percent of 

expendi-
ture as 

diture as 
1percent of 

expendi-
ture as 

expendi-
ture as 

diture as.-I 
percent of 

diture as 
percent of 

(7k.) of total total ex- percent of agriculture percent of percent of of total household 
expenditure penditure total ex- expenditure agricul- total ex- expenditure expenditure 

penditure ture ex- penditure 
penditure 

ie 19841 41 -20 2 1 50 50 59 81 

2. 16471 17 17 0_- 100 0 83 38 46 

3. 9897 36 .17 19 48 52 64 44 69 

4., 13566 49 7 42 14 86 51 39 76 

59' 25008 30 21 9 1 72 28 70 37 52 

6.1_ 14 1. .1'0 57 " 43 79 40 51 
, -,-5-. 43 68 4_: 

Mean = 16005 32 -16 1657 43 68 4163 

Variance=S 5690 12 5 2e. 28 12 4.2 15 

36 38 31 88 49. 67 18 10 23 
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(e) Income and Expenditure Patterns
 

In tis section we 'shall look at average income and expenditure 

patterns throughout the year. Please refer to TABLE 4 for income
 

patterns, and TABLE 5 for expenditure patterns. Note that each 

table lists the average monthly figure for each category, plus the 

percentage of yearly income (expenditure) of that category. Foi 

instance, in TABLE 4 we see that average total income (12 months) 

fot the respondents in 1982-83 was Tk.15323. Of this, Tk.1533 was 

earned in December which represented 9 percent of total income that 

year. 

If we now refer to row 2 of TABLES 4 and 5, and to FT.GURE I, we can 

MiS:" iss the pattern of total income and expenditure through the year. 

Total income shows fluctuations throughout the year, and appears to
 

br: at a minimum in the morn>1 cf January and February. Total expendi

ture also fluctuates extensively throughout the year, and also appears 

to be Cery low in the months of January and February. Net income 

(total! income less total expenditure) is positive in August and Septem

ber, negative in October, November, and December, and then positive 

again in January, February, and March, 

L At us now look at agriculture income and expenditure. These are 

found on row 2 of TABLES 4 and 5 and on FIGURE 2, Agricultural income 

peaks in October, November, and December, while being at a minimum 

from January to April. On the other hand, agricultural expenditure 

is at a maximum in August, September and October, before the maximum 

agricultural incora:e months, Agricultural expenditure is at a minimum 

in January. Net agricultural income is positive from September to 

February and is at a mazimum in December. The remainder of the year 

net agricultural income fluctuates around zero.
 

We shall now look at drop and livestock income and expenditure, in 

an attempt to explain the preceding obsezvations, Crop income and
 

expenditure is found on row 3 of TABLES 4 and 5- and on FIGURE 3. 

In October, November And December crop income is high, while in 

December it is at a maximum. October and November are hi..,i income 

months because people are takinq out significant quantities of 

loans in -hc fort, o 'rice, to be paid back after the aman harvest 

(these loans in kind are here considered income). December is a
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TABLE 4: Average Income Patterns (In Taka) through the Year for Si. Farm
 
.. Families at Char Dharmapur, Noakhali District, 1982-83a/ 

July August September October November December 

Total Income 1399(9) 1667(11) 1712(11) 1469(10) 1026(7) 1533(9)
 

Agricultural
 
Tn 353(5) 462(7) 582(9) 941(14) 798(12) 1145(17)
 

Crop Income 193(5) 434(10) 180(4) 424(10) 725(17) 1098(26)
 

Livestock and
 
By-Products' 160(6) 28(1) 402(15) 517(20) 73(3) 47(2) 
Income 

Off-Farm 
Income 1046(12) 1205(14) 1130(13) 528(6) 228(3) 388(4) 

Wage Labour 
Income 297(7) 350(8) 200(5) 143(3) 120(3) 325(8) 

Yearly 

January February March April May June July Total 

Total Income 1000(7) 999(7) 1954(12) 727(5) 1214(8) 623(4) 973 15323 

Agriculture 
Income 232(3) 381(0) 298(4) 345(5) 782(12) 311(6) 446 6630 

Crop Income 160(41) 226(5) 186(4) 155(4) 234(6) 19(5) '80 4034 

Livestock 
and By-Pro- 72(3) 155(6) 112(4) 190(8) 548(21) 292(11) 66 2596 
ducts' Income 

Off-Farm 
Icome 768(4) 618(19) 1656(19) 382(4) 432(5) 312(4) 527 8693 

Wage Labour 
Income 448(11) 653(15) 712(17) 451(11) 260(6) 210(6) 0 4169 

a/ percentages in brackets 
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TABLE 5: Average Expenditure Patterns (in Taka) through the Year for Six
 

Farm Families at .Char Dharmapur, Noakhali District, 1982-83a/
 

July August September October November December 

Total Expen
diture 1548(10) 1611(10) 1'78(7T 1572(10) 1394(10) 1679(10) 

Aqriculturel 
Expenditure 

448(9) 706(1) 408(8) 599(12) 4.1.(9) 246(5) 

Crop Expen-
diture 

270(11) 693(27) 258(10) 122(5) 444(17) 246(10) 

Liture 178(8) 13(1) 150(6) 477(20) 0 0. 

Household 1100(10) 905(8) 770(7) 973(9) 950(9) 1433(13) 

Food Expen-
diture 

784(12) 735(11) 502(8) 686(10) 551(8) 506(8) 

January February March April May June 

F a aYearly 

Jly Total 

Total Expen-
diture 

920(6) 964(6) 1414(9) 993(6) 1386(9) 1270(8) - 15929 

Agricultural 
Expenditure 

31(1) 239(5) 421(9) 241(5) 501(10) 639(13) 135 4923 

Crop Expen-
diture 

31(1) 56(2) 88(3) 241(10) 83(3) 29(1) 135 2561 

Livestock 
Expenditure 

0 183(8) 333(14) 0 418(17) 610(26) 2362 

Household 
Expenditure 

889(8) 725(7) 993(9) 752(7) 885(8) 631(5) - 11006 

Food Expen-
diture 

466(7) 473(7) 494(8) 444(6) 461(7) 481(8) - 6585 

a/ percentages in brackets
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maximum because this was the period of the aman harvest clearly the
 

single most significant source of income for farmers in this area.
 

Crop expenditure is at a maximum in August when farmers are purchasing
 

aman seed and fertilizer, and again in October and November when labor 

is hired to do weeding. Net crop income is positive from October 

through February, and fluctuates around zero the remainder of the
 

year.
 

Livestock income and expenditure can be found on row .1of TABLE 4 and
 

5 and on FIGURE 3. Both income and expenditure appear to track each
 

other quite closely here. These large levels of income and expendi

ture are associated with the buying and selling of cows which takes 

place before the amen harvest in-September and October, and then 

afterwards, from ?ebruary through June. During the months of November, 

December and January, this activity discontinues° Net livestock income 

is constantly slightly above zero from October to January, indicating
 

income from other livestock sources such as sale of goats, chickens,
 

ducks, eggs, and fish.
 

Total off-farm income is found on row 5 of TABLE 4, It is lowest in
 

November and December and peaks from July to September (recall +hat
 

off-farm income includes ;age labour, salary and business income,
 

land mortgaging, and mo;".y loans). It is interesting to see how off

farm income is high when farm income (especially crop income) is low.
 

Wage labor income found on row 6 of TABLE 4 and on FIGURE 4 is at a 

maximum after the aman harvest from January to April presumably from
 

work outside of the area. Wage labour provideDs an important source 

of income during a time when few other agricultural activities are 

occuring.
 

Household expenditure found on row 5 of MBLE 5, and FIGURE 4, is 

at a maximum in December, while showing no other ma jor trend the 

remainder of the year. The high December household expenditure 

represents repayment of loans from October and November. This -high 

hr T (mainly due explains whyehold expenditure to loan repayment) 

net total income in December is negative, while crop income is at
 

a maximum. Clearly loans before the aman harvest are very signifi

cant, as repayment leads to a negative total income figure in Decem

ber. It is interesting to note how consistent food expenditure is 

throughout the year.
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(f) Conclusions
 

On average the respondents earned 49 percent of their income from
 

agriculture and 51 per--ent from off-farm sources. Agricultural 

expenditure, on average represented 32 percent of total, while
 

household expenditure represented 68 percent of the total. Crop 

and livestock income represented 30 and 19 percent of total income
 

respectively. However expenditure on crop and livestock represented 

on average 16 percent for both categories. Off-farm income represen

ted 51 percent of total income, while household (on non-agricultural)
 

exqpenditure represented 68 percent of total expenditure. For those 

respondents that W0bked as day laborers, it represented 33 percet
 

of their total income. Food expenditure as was indicated was proba

bly underestimated as representing 41 percent of total expenditu.e.
 

The aman harvest represents the largest single'income source in 

December. However, before the aman harvest farmers take out signi

ficant loans which are paid back in rice upon harvest. Interest 
rates for these loans can range from 100 to 200 percent per years
 

As seen above this (:'?n result in a small farm's net agricultural
 

income (income les _. penditure) being negatie during the aman 

harvest.
 

There appcars to be a need to research in ways of diversifying
 

farmers' incomes. At present both livestock and non-farm activity
 

occur during the aus and rabi seasons and tend to stabilize farm
 

income throughout the year: presumably reducing the risk the farmer
 

faces by di;ersifying it's source. Given the difficulties in aus and
 

rabi sc:ason crops (i.e., the salinity problem), other income-earning
 

activities should be researched. Livestock, fish cultivation and
 

homesite gardening are three areas that should be considered priorities
 

for this area, This does not mean that crop research should not con

tinue, but that it should be combined with other research' that has 

potential for bonefitting the very poor in the area, 



275 

Dhorkora Cropping Systems Research Site Soi.deo, 

ChouddQgram UppziaComii a District 

(a) Introduction
 

A Sondeo, or infornmal survey, was conducted at our Dhorkora Bazar 

C4.cpplng Systems Research Site (cSRS) on January 25 and 26, 1987,
 

The Sondeo was undertaken as the initial step in understanding the 

farming system in the area. The Sondeo will be followed by a formal 

survey to be done in March, 1987. It is hoped the results from these 

surveys will provide information to our researchers to better target 

their work to the rural poor. This Sondeo is a part of an on-going
 

study of the socio-economy in particular regions in Bangladesh by the
 

Mennonite Central Committee (MCC).
 

(b) Methodoloqv 

A total of 9 people were inyolved in the Sondeo. The people involved
 

were; Sukhen Chandra Paul (Site Manager), Delwar Hossain (Data Collector),
 

Abdul Mannan (Data Collector), Hashnahena Akter (Homesite Coordinator),
 

Caroline Stetter (Homesite Program Leader), Dan Belgum (Research Pro

gram Leader), John Friesen (Livestock Specialist), Amos Showalter 

(Site Agronomist), and Jerry 9uckland (Agricultural Economist). 3 

groups of 3 puople were arranged for the 2 days. Each morning the 

groups randomly interviewed farm families in both Shaktola and Dhor

kora villages.
 

Interviewers had no prepared questions, and pursued issues based on
 

their own particular interest. There was some effort to direct
 

questions to smaller farmers, In the afternoon the groups were
 

brought together to discuss their findings. Participants were
 

asked to subrt a short paper at the end of the Sondeo, discussing
 

issues -they f!t were important, 

(c) Discussion
 

In general all the participants felt the Sondeo was a useful survey
 

technique. However, it was clear that the Sondeo is only the start 

of gaining an understanding of ,,rming in tnae region and tnat close 
communication with farmers over the long-run is necessary. There 
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were a number of general questions discussed in the papers, as well
 

as specific proposals for research. 
Let us.first look at the general 

issues, and then look at the more specific proposals. 

It was pointed out that Dhorkora and Shaktola villages are .very
 

diverse communities, with landless, subsistence and solvent families.
 

These families derive their income from a ,.ariety of sources: inc'.ud
ing field crops, livestock and poultry, homesite vegetables, fruit
 

trees, and their labor. 
It appeared that when a family's landholdings
 
were small, then more relative importance was placed on such things
 

as vegetables, livestock, poultry, ducks and pigeons. 
When peoples' 
holdings are small, it appears they are forced to use what they have 
more intens:,.vely. 'his would seem to indicate that MCC should look 
to directing more research to other aspects of the farm not just 

crops.
 

It was clear from the Sondeo that woman play an important roleiih 
the farming system. Generally at thc CSRS, our male researchers find 
it difficult to get women's input because of the observance of Purdah 
in the rural areas. However, with th'. involvement of some female MCC 

staff we were able to get some women's input. Women are involved in 
homestead land cultivation, seed preservation, and the care for domes
tic animals, to list only some of their work. 

There was some question as to who are the poorest in those villages.
 

Initial imnpr: ssions were that even families with small amounts of
 

land (ie., less than 0.5 hectares) were better-off than landless 
people. This question will be dealt with further in the formal survey. 

To the extent that landless are amnng the poorest in the region, which 

seems clear, MCC should direct research towards their resources. This
 
objective could be met by doing livestock research, work on tank fish
 

cultivation, more work on fruit and spice trees, and homesite vegeta

bles. 
 This type of research could also benefit small subsistence
 

farmers,, 

An interesting point was raised in regards to whether these communities 

wotIld be more benefited by research, or the extension of exting ideas. 
There are things that MCC --, l.eady extendinc (U- ;'hc 1-road sense) 
that coLl!d hce.nIit these commuiti es., The extensicn of some winter 
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vegetables and- hoal-th education- are some examples of-*thts - This 
pointed out the importance of critically looking at resource alloca
tion between research and extension work. The question here being
 
if existing ideas could be successfully extended in this area, then
 
perhaps resources should be shifted from research to extension.
 

It was pointed out that agricultural research is one of many require-.
 
ments if development is to occur. 
 The MCC research program essentially
 
accepts land, labor and capital resources of the family as fixed and
 
tries to develop more profitable technology for the farmer. However
 
when dealing withsubsistence and landless families these resources
 
are very minimal. This emphasizes the importance of work on coopera
tion and group development to allow for pooling of resources. 
With
 
this in mind, perhaps the research program could work more closely
 
with MCC's Rural Savings Program who are involved in group formation.
 

Other specific problems were listed by the participants. Problems
 
sighted include; bean insect damage, chicken and.duck disease' non
availability of some vegetable seeds, lack of irrigation facilities,
 
inadequate diet, and the high cost of crop inputs (specifically the
 

ploughing input).
 

Other research suggestions included highland vegetable trials, and
 
medium-highland field crop tkials.
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Chitosi Station Crop-4in Systems Research Site Sopdeo,
 

Laksham Upazila, Comila District
 

(a) Introduction
 

A Sondeo, or informal survey was conducted at our Chitosi Station
 

CroppirU Systems Research Site (CSRS) on hay 24th and 25th, 1987.
 

The Sondeo was thn first stage in the initial survey process, which
 

was followed by a formal survey in June 1987. The objectives of
 

the Sondeo are two-fold; one, to get a wholistic view of the Bangla

deshi farm by involving researchers from different disciplines; and
 

two, to give the MCC Research Program ideas about research possiL

lities which will benefit our target group.
 

(b) Methodoloqy
 

A total of 10 people were involved in the Sondeo. These people inclu

ded; John Friesen, (Livestock Specialist), Shahanaz Noor (Field Super

.visor - HSP), Franck Wiebe (Agriculture Administrator), Abu Taher
 

(Data Collector), Raficlul Hossain (Data Collector), Shyem Gobindo
 

(Extension Supervisor), Oscar Rozario (Chitosi Station Site Manager),
 

Peter Sexton (Chitosi Station Agronomist), Becky Sanders (Agriculture
 

Advisor - HSP), Jerry Buckland (Agricultural Economist). 3 groups
 

were arranged for each day. The mornings were spent in the field
 

interviewing, while the afternoons were used for group discussion.
 

Formal questions were not prepared in advance, and people were inter

viewed at random in two villages near the site office (Jonadonpur
 

and Razapur villages).
 

(c) Discussion
 

Before looking at specific suggestions for research, let us look at
 

some of the more general issues thct were raised. It was clear from
 

the Sondeo that within the Chitosi area there are many people who's
 

basic needs are not being met in terms of health care, nutrition,
 

sanitation, education, and safe water supply. Agricultural research
 

alone carnot solve these problems. From this it was suggested -hat a 

more integrated approach to development would be more zffective.
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Providing a farm family with a more prof,-able crop te-chnology may 

not n-a; improvements in the provision of their basic needs. Motive

tion and education (plus the provision of necessary inputs) might 

also be necessary inputs.
 

Another general issue that was raised dealt with the appar'ent dis

parity of econom.c status between the two villages, A large propor

tion of the rusidentF of Jonadonpur village were day laborers and 

rickshaw pullors, while many Ro-.6apur residents were semi-skilled or 

professional. It appeared that the level of sanitation, children's 

health and house type were all superior in Razapur relative to Jona

donpur. In general :t would appear that the economic status in Raza-. 

pur is higher thrn that of Jonadonpur. 

MCC's target group is the rural poor. In this area this includes, 

in general, landless and some rice deficit farms. It was suggested 

that it "ould be easier to work with the later group as they at least 

have so.... land for more intensive crop production. However, there 

is potential for working with the livestock and homestead resources
 

of the landless in order to impr.ove their econ-mic status.
 

Let us now look at some specific suggestions for r:search in the 

area, Suggestions for crop research included; reducing wheat input 

costs, int"oducing soybean, mungbean, mustard, and tr},ng to find a 

successful HYV.paddy for the aman season, Vegetable research could 

include work on highland and lowland land-types, and intensifying
 

homestead production. Suggestions for livestock research included
 

intensifying the system of "share-animals" used by the landless,
 

and looking at the effectiveness of-poultry vaccinations.
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STATION RESEARCH SITE DESCRIPTIONS 

INTRODUCTION 

At the formal research sites most oractices were controlled by MCC and
 
trials were put in by hired labor. All land preparation was done using 
traditional plows and bullocks, 
At Feni, water was provided by five &.cmn
 

rower pumps. 

FENI STATION RESARCH 

Much of the formal research effort is conducted on 0.69 hectares of rented 
land, situated about 5 km north of Feni near the village of Fatepur. Of 
this area 0,24 ha are on highland and 0,45 ha are on medium highlands
 

This site is located on Lhe Tippera Soil Series , which is a moderately 
well drained soil, developed in medium texture old Meghna alluvium. It 

is a friable, silt loam with a top pH of 5.5 and an alkaline subsoil.
 
On the medium highland plot, seasonal flooding depth does ijot normally
 
exceed 30 cm. 
The major cropping pattern, under rainfed conditions is
 
aus-t.aman-fallow, To a much lesser extent some rabi crops are grown. 

RAIPUR STATION RESEARCH 

Several soybean trials were conducted in Raipur Upazila at a site about
 
one mile west of Raipt,.r town which is in Laksmipur district. The site 
is located on the Faridganj soil series which includes seasonally flooded, 
poorly drained soils developed on the lower Meghna River floodplain. They
 
are:characterized by a friable silt loam topsoil overlying a friable silt
 
loam subsoil. The area is mostly triple cropped l"nd aus jutewith or 
followed by transplanted aman followed by some rabi crops such as khesari, 
mungbean, or chillis, Some mixed aus-aman followed by rabi crops is also 
planted. Flonding up to I meter occurs for three to four months a year, 

1 Reconnaissance Soil Sur.ey Noakhali District and Sadar Nor h, Sadar
 
south and Chandpur subdivision of the Comilla District, 1965-66 (Revised

edition 1970) Soil Survey Directorate* 
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CHA-R BATA STATION RESEARCH
 

Most of the char research this past year was conducted at the station near
 
Char Bata, Kashir ]Hat. This station contains 10 bunded fields of iarying
 

sizes totaling about 1.2 hectares, to which another field of 0.25 hectares
 
is added in the rabi season. Soil salinity is low to moderate, although
 
several fields have patches of high salinity. Flooding depths range from
 
10 to 50 cm and vary between fields enabling the testing of both Rajashail
 
and Kalamota based cropping patterns. Rajashail and Kalamota are the two
 
predominant aman varieties grown in the char with the former being an early
maturing, somewhat salt tolerant variety grown on higher land and the latter
 
being a later-maturing variety grown on lower land.
 

CHUADANGA _STATION RESFIRCH
 

Research on soybeans has been conducted for the past two years near Chuadanga
 

town, in Chuadanga district. This research is designed to aid MCC's soybean
 
seed multiplication effort's there. 
 Two soil types prevail: one is a sandy
 
loam, on higher land and the other is a clay loam on lower land. 
Trials
 
are conducted on both soil types.
 

NA,THER PETUA STATION RESEARCH
 

Approximately 0.3 ha of land was rented to perform some station research
 
trials in conjunction with the Nather Petua C. S. site. 
 The bazar of
 
Nather Petua is located in Uttar Howda South Union, Laksam upazila, Comilla.
 
It is approximately i0 km north of Sonaimuri on the Sonaimuri-Laksam road.
 
It is also on the Noakhali Laksam rail line. The research site area is
 
classified as medium lowland, 
The soil is a clay silt to clay silt loam
 

of the Barura and Tippera Soil Series. The area is poorly drained and
 
subject to flash flooding with flood Ater to a depth of 0.75 to 1.75m
 
for five to seven months of the year.
 



282
 

STiTION RJEARCH PERSONN. 

At Feni research statinn, research trial implementation was managed by 
Abdur Razzaque Shah* At Raipur, Md. Zainal Abedin conducted the soybean 
trials. At the Char Bata station, Golam Mowla was responsible for manag

ing the research work. Ali Hossain ILa managcd the research trials at 
Chuadanga, under the supervision of the soybean agronomist, George Horlings. 
Oscar Rozario, the Chitosi Station C. S. site manager, implemented the 
research trials at the ather Petua and, later, Chitosi Research Stations* 

This work would not have been possible without the dedication and effort 
of these men, and the many other regular staff and daily laborers at 

these research sites. 
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CROPPING SYSTEMS SITE DESCRIPTIONS 

Medium Lowland Sites 

Nather Petua: The bazar of Nather Petua is located in Uttar Howda South 
Union, Laksain Upazila, Comilla. It is approximately 10 km north of
 

Sonaimuri" on the Sonaimuri-Laksam road. It is also on the Noakhali -
Laksam rail line0 
 Nather Petua is in a large area of medium lowland.
 
Flooding occurs from June to December, ranging in depth from 0.75m to 
1.75m. Small plots nuar baris have been raised by farmers and could be 
classified as medium highland. 
There are also spots of very deep flood
ing that could be classified as lowland. The ar'ea generally has poor
 
drainage and is subject to flash flooding. The soil is a clay silt to
 

clay silt loam.
 

The main cropping patterns are broadcast aman-fallow and broadcast aus/
 

aman-fallow. 
Rabi crops are grown to a very limited extent. There are
 
several local varieties of aus and aman grown; the major aus variety is
 
Kalapetia and the main aman variety is Keora. 
 Because of a late aman
 
harvest and the poor drainage, rabi crops cannot be planted very early.
 
Rabi crops grown include wheat, mustard, linseed, lentil, and mLungbean. 

Fertilizer is used by farmers with investable resources. Little weeding
 

is done during the rice season. Larger farmers who own an asra (rake)
 
use it to weed their fields. Most farms are owner-operatcd; only c small 
proportion of land is sharecropped. Only the richer farmers own all of 

their agricultural implements. 

The Nather Petua Cropping Systems Site was closed in December, 1986, and
 
a new medium lowland site was opened at Chitosi Station.
 

Chitosi Station: 
 Chitosi Station is located on the Chandpur fail line, 
13 Km west of Laksem. It is in Mudafarganj #5 Union, Laksam Upazilap 
Comilla District. The Chitosi Station Cropping Systems Site was opened 

at the end of 1986. 

Cbitosi Station is in a medium lowland area (flooding depth of 0.75 
1. 75m),*The depth of flooding, duration of flooding and potential for 



264
 

for flash floods are the major constraints affecting the cropping pattern.
 

Flooding usually starts in June and ends in Novembcr. The soil is a silty
 

clay loam. 

The main cropping patterns are deepwater aman - fallow and mixed aus/aman 

are fallow in the rabi season. Therefallow. About 60% of the fields are 

crops usu:lly planted 

many local aus and deepwater aman varieties grown; the major aus variety 

is Fitta; ri.ajor aiazn varieties are Keora and Gorchao The aus and ann 

are around the end of NParch and begiring of April, 

in midrespectively. Aus is harvested mostly in July. Aman is harvested 

to late November. 

The major rabi crops in this area are wheat, fieldpea, mustard, Khesarit
 

lentil, linseed and mungbean. Boro rice, watermelon, chilli and potato 

are grown to a very limited extent. There is no irrigation scheme in
 

this area.
 

The average family size, according to our surveys, is 6.7 persons. Based 

on the surveys, 96% of the families cannot produce enough from their fields 

to provide all the rice they need. Non-farm occupations include wage
 

labor, rickshaw pulling, and petty trading. A large proportion of the
 

men go outside the area in the off-season (July through October) in search
 

of work. 

liedium Highland Sites 

T a: The Tetuaya Cropping Systems Site is located in the eastern 

part of Nangolkot Upazila in Comilla District. It is in the midst of a 

medium highlcnd area thr-t covers about 150 square miles. The Tetuaya
 

site was opened in November 1982 and represented MCC's continued commit

ment to work in medium highland areas. Medium highland cropping systems
 

work was carried out initially at the Gunabuti site in Chouddogram Upazila, 

but this site was closed in early 1982.
 

The physical and agronomic characteristics are typical of a traditional 

medium highland area. Maximum flooding depth is approximately 80 cm, 

with flooding normally lasting from the end of June until the middle of 

October. Soil is of the Trippera soil association, a grey silt loam
 

flood plain. 
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The rijor cropping pattern ig direct seeded aus-transpianted amen-fallow. 

Some rabi crops arc grown (mustard, luntil, fieldpea, khesari and wheat). 

Aus varietics *re usually Chenal, Purbachi or some other local varieties. 

Pajarn is the (!.'.inant amen variety. On the highland areas, aman scedbeds 

are followr ,with veojetablcs, pulses, groundnuts or sweet potatoes. 

Tetuaya farmers have hd little contact with ou:side ajricultural agencies 

so information on different agricultural pcacticcs .s scarce. Host of the 

farmers have very small landholdings, little cxcuss capital, and usually 

work part of the vear as daily agricultural laborers. Therefore, their 

capacity for risk taking is constrained by their present marginal exis

tence. 

The T uaya Cropping Systems Site was closed in December, 1986, and a 

new medium highland site was opened in Dhorkora village in November,.
 

1986.
 

Dhorkora: The Dhorkora Cropping Systems Site includes the villages of
 

Dhorkora and Shaktola located near Dhorkora Bazar in Cheora Union,
 

Chaudogram Upazila, Comilla District. The site is approximately five
 

kilometers west of the Dhaka-Chi-tagong highway. It was opened in Novem

ber, 1986.
 

The Dhorkora site is in a large area of medium highland. Maximum flood

ing depth is approximately 60 cm, with flooding normally lasting from 

the end of June untl the middle of October. Soil is of the Tippera 

Soil Series, a gray silt loam flood plain. The major cropping pattern
 

is direct seeded aus-transplanted aman-fallowo Aus varieties are Purbachi,
 

Chenal, Badali, and Baturio Pajam is the dominant amen variety, but some
 

BR 11 is also grown. The land is 80 percent fallow during the rabi season.
 

Crops grown on the remaining land generally include mustard, lentil,
 

khesari, wheat, and cowpea.
 

Highland areas within or near the villages are usually used for aman
 

seedbeds. Other crops grown on these plots include &tis,transplanted
 

aman, sweet-p6tato, fen1il, 1iackgram, ground nut and winter vegetable 

(radish, chili, eggplant, sweet pumpkin).
 



286
 

The average family size at the site is 6.59 Approxim-ately one third of 

the families can provide more than 12 months supply of rice each year
 

-from their land holdings. The remaining families are classified as rice
 

deficit or as landless. The average landless family owns 3.3 decimals of 

land (homesite area only) and obtains 81 percent of its income from non

farm sources (wage labor, professional, petty trading, foreign service).
 

The average rice deficit family owns 44.7 decimals of land. About half 

of its income comes from farm crops, almost half from non-farm sources, a 

and a small amount from other farms. The average rice surplus family owns 

250.4 decimals and obtains two thirds of its income from farm crops. The
 

predominant land rental methods at the site are sharecropping (bondhak)
 

and cash rent. 

BHATIRTEK (Charland)
 

The Bhatirtek Cropping Systems site is located 10 km south of $onapur at 

Choumahani Bazar in U. P. No. 6 of S-dharam Upazila, Noakhali District. 

Nearby bazars include Hajirhat to the north north east, Bangla Bazar to
 

the north, and Uttar Vlabba to the west. Bhatirtek is a relatively new
 

area of the Noakhali Char, formed from the tidal floodplain of the lower
 

Meghna Raver. Most of the land is medium highland. Flocding may occur
 

from May through to October. The soil is a medium-textured, calcareous 

silt loam typical of the Ramgoti soil series. The soil is moderately to
 

strongly saline. Some pockets of lighter-textured soils are less saline
 

and can be cropped to vegetables and chilli in the rabi season.
 

The predominant cropping pattern is fallow-transplanted aman-fallow. The 

main aman varieties are Rajasail (on the higher land) and Karjasail (on 

the lower land). The area is 70 to 80 percent fallow in the rabi and aus 

seasons. Where rabi crops are grown, they include khesari, chilli, cow

pea, linseed, and sweet potato. Eggplant, garlic, onions and peanut are 

common capital-intensive crops. 

Absentee landownership is quite prevalent in the region. This, in con

junction with the sharecropping land tenulre system, results in a sign-ifi

cant proportion of the rice harvest being transported out of the area. 
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The mud roads make communication difficult, particularly during the rainy 

season. Essential inputs of seed, fertilizer and insecticides are often
 

not availabl in adequate quantities. Farmers depend on their family 

members for labor, or for additional income if a family mnqmber holds 

another job. During the busy times of rice transplanting and harvesting, 

additional labor is supplied by migrant laborcrs. M1any farmers own their 

own draft power. 

ROPING SYSTEIR SITE PERSONNEL 

The research trials at the medium lowland sites were implemented and 

managed by Oscar Rozario. At the medium highland sites, Sukhen Ch. Paul 

conducted the trials. Nitae Ch. Das managed and implemented the trials 

at the Char Bhatirtek C. S. Site. All of these men, and the many other 

regular staff and daily laborers, are to be cormended for their excellent 

work. The research conducted the past year could not have been done 

without them. 
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