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Abstract

Jute is the most important fibre crop for Bangladesh and second important for world. Bangladesh requires about 6000 tons of jute seed.
Among this quantity Bangladesh produce whole amount of Corchorus capsularis L. (white jute) seed but only very little amount of Cor-
chorus olitorius L. (tossa jute) seed. Production of tossa jute seed is not too profitable because of high production cost for that reason
farmers of Bangladesh are not interested to produce seed of tossa jute. And production cost of jute seed is mainly associated with labor
cost that is mainly for weeding. This study was conducted to assess the best herbicide application time to enhance seed productivity,
quality and reduction the cost of production. In this experiment two Corchorus species were grown using three different herbicide appli-
cation times and no herbicide application used as control. The results indicated that for tossa jute (BJRI tossa pat-8) maximum plant pop-
ulation, plant height, branch/plant, capsule/plant, seed/capsule, seed yield, germination capacity, field emergence capacity, seed vigour
and CVG were found in Control plot. Maximum 1000 seed weight and MGT were recorded in herbicide applied at 13th days after cut-
ting transplanting. Maximum capsule length found at 10th days of herbicide application. For white jute (CVL-1) highest plant population,
plant height, branch/plant, seed/capsule, capsule length, germination capacity, field emergence capacity, seed vigour and CVG were rec-
orded in control plot. Highest capsule/plant, 1000 seed weight and seed yield were found in herbicide applied at 13th days after cutting
transplanting. Maximum MGT found in herbicide applied at 16th days after cutting transplanting. Result revealed that herbicide use re-
duce the production cost of jute seed compare to manual seed production technology.
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1. Introduction

Jute is the second most important bast fibre crop after cotton in terms of global consumption. It is an important cash crop in Bangladesh
and India, which together accounts for about 84% of world production of jute fibre (Hossain et al., 2002). Jute alone contributes about
1.58% to GDP without involving any foreign investment. In 2015-2016, 1360608.12 tons of jute fibre was produced from 677678 hec-
tares of land that covers about 4.46% of total land area (BBS, 2018). Jute is a completely biodegradable, recyclable and eco-friendly
lingo-cellulose fiber (Mir et al., 2008). Global awareness on ‘save the environment' increases the demand of jute. Jute and jute products
not only retard ecological degradation but also conserve green environment and atmosphere as a whole (Ghosh et al., 2013, Mamun et
al., 2017). The jute fibers are derived from the bark of the plant. The genus Corchorus belongs to the family Malvaceae, which is com-
posed of approximately 100 species (Saunders, 2001). Of these, two species (Corchorus olitorius L. and Corchorus capsularis L.) are
widely cultivated for natural fiber in areas distributed throughout the tropical and sub-tropical regions of the world, particularly in Asia,
Africa and Latin America (Hossain et al., 2002). In Bangladesh Corchorus capsularis L. is known as white jute and Corchorus olitorius
L. known as tossa jute. About 91% of total jute cultivable area covered by tossa jute and rest of the covered by white jute (Saha, 2011).
Seed is a basic input for any crop production program, which leads inevitably for agricultural change of a country but Bangladesh has
been facing an acute shortage of quality jute seed every year (Hossen et al., 2008). Bangladesh requires about 5500-6000 tons jute seeds
in every year, of which only 10-15% is produced and distributed by the BADC (Ali et al., 2003). It is to be noted that the total need of
deshi (Corchorus capsularis L.) seeds is being met by the country itself through domestic source. For tossa jute seed Bangladesh mainly
depend on neighboring country. On the other hand, jute seed production areas are decreasing at an alarming rate due to unavailability of
land. As a result, every year a huge amount of tossa jute seeds are introducing through official and unofficial trades from neighboring
country. Unofficial imports of jute seed have no guarantee of its quality and are one of the major causes of low yield (Islam, 2009). Due
to supply of insufficient quantity seed from the public sector and due to high demand of jute seed, sometimes unauthorized traders are
taking the opportunity of introducing poor quality seeds in the market. So it is necessary to check unauthorized traders by increasing jute
seed production in the country.
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Weed flora in jute field varies depending upon the agro-ecological conditions, management practices and cropping systems followed in
particular location. Out of 129 species of both monocotyledonous and dicotyledonous jute weeds generally found in Bangladesh belong-
ing to 99 genera or 39 families (Islam, 2014). The hot and humid environment and wet soil in early growth stage of jute seed production
are highly favorable for jute weed germination and growth. About 54% of the total cost of production goes to weeding and thinning if
done manually (Alam, 2003) and thereby drastically reduce profitability. Now-a-days, availability of manual labour and ever rising cost
has made the jute cultivation non-profitable. To resolve this problem, herbicide is a wise option to manage weeds as it is a low cost, less
labour and time demanding; and target specific method of weed control (Gianessi, 2013., Parvez et al. 2013., Simmons, 2006). Herbi-
cides are typically used for controlling weeds by applying in soil or foliage. Weeds competed with jute crops for water, light and mineral
nutrients, which directly reduce the quality and quantity seed. Jute weeds indirectly reduce seed yield by serving as alternate host for
diseases and pests. The traditional methods for control were observed hand pulling, pressing by foot, weeding by khurpy or weeder or by
racker. These traditional methods of weed control are highly costly that increase the cost of jute seed production. So, benefit cost ratio for
jute seed production is not favorable to farmer. For that cause they are not interested to produce jute seed. Use of herbicides for weed
control have been increased tremendously in crops like rice, wheat, soybean etc. but farmers seldom use herbicide in jute because very
few selective herbicides are available in the market for jute. Lack of awareness and technical know-how about the use of herbicides
among the farmers often lead to phytotoxicity in crop. However, weed control through selective herbicides as pre- or post-emergence
herbicides or directed spray of post emergence herbicides have been found .effective and economical for weed management in jute
(Ghorai, et al., 2013). After certain period of weed growth it is not responsive to herbicide. Application time of herbicide is very crucial
for seed yield and quality (Bennett and Shaw, 2000, Wilson and Smith, 2002, Zhang et al., 2016). However, among the available post-
emergence herbicides, only quizalofop ethyl was found effective in controlling grassy weeds of jute (Ghorai et al., 2004). However, post
emergence application of fenoxapropp- ethyl at 75 g/ha gave higher fiber and stick yield of jute (Sarkar. 2006). But, till date, literature is
meager to understand the effect of herbicides application time on seed yield and quality of jute. To ensure higher seed yield in any crop,
effective weed management at appropriate time with suitable methods is imperative. In view of these facts and paucity of adequate evi-
dences on effects of herbicides in relation to jute seed production and quality the present study was undertaken to evaluate the effective-
ness of herbicides for grassy weed suppression in Bangladesh.

2. Materials and methods

2.1. Experimental site and soil

The experiment was conducted at the research field in Jute Agriculture Experimental Station, Manikganj, during the month of August to
December, 2019 in order to study the effect of herbicide application time on morpho-physiology, yield attributes and seed quality of two
jute varieties e.g., BJRI tossa pat-8 (Corchorus olitorius L.) and CVL-1 (Corchorus capsularis L.). The experimental field was medium
high land belonging to Old Brahmaputra-Jamuna flood plain (AEZ-8) having silt loam soil with pH 6.5. The soil contained 1.6% organic
matter, 0.08% total nitrogen, 7.65 ppm available P, 0.23 meq. K 100g-1, and 12.87 ppm available S.

2.2. Experimental treatments and design

This study consists of two jute varieties e.g., BJRI tossa pat-8 and CVL-1 and three different herbicide application time (To: Control, T1:
10 days after cutting transplanting, T2: 13 days after cutting transplanting, Ts: 16 days after cutting transplanting). For cutting 100 days
old mother plant were used because in previous study showed 100 days old mother plant gave better yield (Alam et al., 2019). Experi-
ment was conducted in Randomized Complete Block Design (RCBD) with three replications. In this study two post emergence herbicide
sprayed separately in experimental field. Ethoxysulfuron and quizalofop Ethyl are active ingredients of the herbicide. Ghorai et al., 2004
reported that the quizalofop ethyl was effective in controlling grassy weeds of Jute. Dose of herbicide were determined according to
manual of herbicide.

2.3. Land preparation and crop management

The experimental field was prepared with three ploughing and cross ploughing followed by laddering. The unit plot size was 2m X 2m.
Plot to plot distance was 1 meter.

The crop was fertilized with nitrogen, phosphorus, potash, boron and sulfur as per recommendation dose for jute seed production. Two
weeding were done in To treatment first one in 20 days after cutting transplanting and second one in 45 days after cutting transplanting.
For all other treatments no weeding was done. All other intercultural operations were done as per requirement.

2.4. Harvesting and plant sampling

When the matured seed (about 80% seed matures) of jute turned into blackish in color the plant sample were collected from each plot in
treatment wise with proper tagged. Ten randomly selected plants were taken from each plot for getting accurate data. After threshing of
capsule, seeds were cleaned and sun dried.

2.5. Morpho-physiological characters, yield & yield attributes

Morpho-physiological characters namely plant height (m) was measured with the help of scale meter. On the other hand yield and yield
attributes viz. capsule length (mm), capsule/plant, seeds/capsule, 1000 seed weight and seed yield (t/ha) were determined by the standard

method.

2.6. Seed quality

After threshing, sun dried seed were taken for quality testing with 9% moisture. For germination seeds were surface-sterilized first by a
fungicide treatment (1 g L-1 Benlate) for 30 min, immersed in 6% calcium hypochlorite solution for 5 min, and then rinsed in 70% etha-
nol for 5 min and thoroughly washed with sterilized distilled water. Seeds were plated onto glass petri dishes (9 cm in diameter) contain-
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ing sterile perlite and placed in a growth chamber where the temperature and humidity were 25 °C and 80%, respectively, with a photo-
period of 16 h day—1. Lighting was provided by OSRAM L36W/77 type lamps (FLUORA, white fluorescent tubes) providing an intensi-
ty of 1500 pumol h—1 photon-1. Each petri dish contained 100 seeds. The parameters of the germination capacity (GC), germination Ki-
netics, i.e. the mean germination time (MGT), the coefficient of velocity of germination (CVG), seed vigour, field emergence was deter-
mined by following formulas.

1) Germination capacity (GC)

GC% = n/N* 100

Here, n is the total number of germinated seeds and N is the total number of tested seeds.
2) The coefficient of velocity of germination (CVG)

CVG =100 x ZNi/ZNiTi

Ni = Number of germinated seeds per day and Ti = Number of days from the start of the experiment
3) The mean of germination time (MGT)

MGT =2NiTi/ZNi=100/CVG

Ni = Number of seeds germinated per day and Ti = Number of days from the starting the experiment
4) Field Emergence (%)

FE (%) =n/N* 100

Here, n is the total number of germinated seeds in field condition and N is the total number of tested seeds

5) Vigour test
The test was conduct in laboratory with the same procedure as laboratory standard germination test. Vigour (Vigour value) was calculat-
ed following17 V=a/1+b/2+c/3+.....where V= Vigour value and a, b and ¢ are the number of seed germinated after 1, 2 and 3 days. The
final count was made at the end of 6th days.

2.7. Statistical analysis
The recoded data on different parameters were statistically analyzed and partitioning the variance with the help of “MSTAT-C” software.
2.8. Economic analysis

For economic analysis, Jute production cost (cost required for land rent, purchasing of seed, mother plant collection and cutting trans-
planting cost, herbicide cost, fertilizers application, weeding cost, crop protection measures, irrigation, and harvesting) were added for
the evaluation of jute seed production cost with different herbicide application time. Existing average market price of jute seed (1 USD =
84 BDT) was used to asses gross income. Net income was attained by excluding all expenses from gross income; and by dividing gross
income with production cost, benefit-cost ratio (BCR) was investigated (Shah et al., 2013).

3. Results and discussion

3.1. Effect of herbicide on crop

Herbicide did not show any naked eye visible phytotoxic symptom in jute plant at any stage of crop growth in terms of epinasty, hypo-
nasty, chlorosis, necrosis, scorching, wilting injury to leaf surface and leaf tip.

3.2. Growth characteristics of late jute plant

Genotypic characteristics of late jute plant are presented in table 1. The average maximum plant population (5.82 m-2) was recorded in
V1 genotypes. Highest plant height (3.11m) was found in V1 genotype. Maximum number of branch per plant (26.26) was observed in V2
genotype that was statistically different from V1 genotype. Variation in plant population, plant height and branch per plant are genotypic.
Influence of herbicide application time on growth characteristics of late jute plant are reported in table 2. Herbicide application time sta-
tistically significant influenced plant population of late jute. Maximum number of plant population/m? (5.97) was observed in To treat-
ment and lowest was in T1 similar result also found in previous study (datta et al., 2017). Plant height of late jute was not statistically
influenced, topmost plant height was recorded in To treatment. Herbicide showed negative impact on branch number of late jute plant.
Interaction effect of herbicide application time and genotypes on growth characteristics of late jute plant are presented in table 3. In case
of plant population, maximum plant number (6.43) was found in V1*To treatment combination that was statistically different from other
treatment combinations. For Chorchorus capsularis L. highest pant population was found in V2*To combination. Topmost plant height
(3.17) was recoded in V1*To treatment combination and lowest plant height (2.93) was observed in V2*Ts treatment combination. Num-
ber of branch per plant was significantly different for two genotypes. Maximum number (28.20) of branch per plant was recorded in
V2*To treatment combination that was statistically similar to V2*T2 combination. Lowest number of branch/plant (12.57) was found in
V1*T2 treatment combination.

Table 1: Effect of Genotypes on Growth Characteristics of Late Jute Plant

Genotypes Plant population (m) Plant height (m) Branch/Plant
\i 5.82a 31la 13.33b
V, 5.08 b 2.98b 26.26 a

LSD 0.51 0.10 1.46



156 International Journal of Advanced Geosciences

CV (%) 10.77 3.82 8.44

V;: BJRI tossa pat-8; V,: CVL-1.

Table 2: Effect of Herbicide Application Time on Growth Characteristics of Late Jute Plant

Herbicide application time Plant population (m®) Plant height (m) Branch/Plant
To 597 a 3.10a 2114 a

T, 517b 3.06 b 19.55 ab

T, 5.38 ab 3.05a 20.22 ab

Ts 5.29 ab 2.98a 18.27 b

LSD 0.72 0.14 2.06

CV (%) 10.77 3.82 8.44

To: Control, Ty: herbicide application at 10" days after cutting transplanting, T: herbicide application at 13" days after cutting transplanting, Ts: herbicide
application at 16" days after cutting transplanting.

Table 3: Interaction Effect of Genotypes and Herbicide Application Time on Growth Characteristics of Late Jute Plant

Treatments combinations Plant population (m?) Plant height (m) Branch/Plant
V*To 6.43a 317a 14.08 c
VT, 5.17 bc 3.13ab 13.77 cb
Vi*T, 5.75 ab 3.12ab 1257 ¢c
Vi*Ts 5.92 ab 3.02 ab 12.90¢c
V2*To 5.50 abc 3.03 ab 2820 a
V2*T1 5.17 bc 2.98 ab 25.33ab
V2*T, 5.00 bc 2.99 ab 27.87a
V2*Ts 4.67c 2.93b 23.63b
LSD 1.03 0.20 292

CV (%) 10.77 3.82 8.44

3.3. Seed yield and yield attributes of late jute

Genotypic influence on jute seed yield and yield attributes are reported in table 4. Jute genotypes had statistically significant effect on
capsule number per plant. Maximum capsule number (361.63) was recorded in V2 (CVL-1.) genotype and lowest in V1 (BJRI tossa pat-
8) genotype. Seed per capsule was highest (190.27) in V1 genotype that was statistically different from V2 genotype this result was sup-
ported by das et al., 2014. Highest 1000 seed weight (3.90g) was found in V2 genotype that was statistically different from V1 genotype.
Maximum capsule length (67.78 mm) was found in V1 genotype. Seed yield (1.40 t/ha) of V2 genotype was maximum and statistically
different from V1 genotype. Variation in capsule per plant, seed per capsule, 1000 seed weight and seed yield were genotypic.

Impact of herbicide application time on late jute seed yield and yield attributes are presented in table 5. Control treatment with no herbi-
cide application produced maximum number (265.77) of capsule per plant that was statistically identical to herbicide application at 10%
days (T1) of cutting transplanting. Minimum number of capsule per plant was recorded in herbicide application at 16™ days of cutting
transplanting because herbicide application in later stage hamper plant growth and development. Number of seed per capsule varied due
to herbicide application time, maximum number was recorded (119.61) in control plot and lowest number (110.66) was in T treatment.
Topmost 1000 seed weight was found in herbicide application at 16™ days of cutting transplanting that was statistically akin to other
treatments. Highest capsule length (40.46 mm) was found in T1 treatment that was statistically identical to other herbicide application
time. Maximum late jute seed yield (1.21 t/ha) was reported in control treatment (no herbicide application) that was statistically akin to
herbicide application at 13" days of cutting transplanting (T2). Least amount of late jute seed yield was recorded in T3 treatment. Herbi-
cide application and application time significantly influenced the seed yield of late jute. This result is supported in foregoing study (sinha
et al., 2009).

There was a significant interaction effect of herbicide application time and genotypes on capsule per plant, seed per capsule, 1000 seed
weight, capsule length and seed yield of late jute seed (table 6). Number of capsule per plant was maximum (391.97) in V2*T2 treatment
combination that was statistically akin to V2*To treatment combination. Least amount (117.00) of capsule per plant was recorded in
V1*T3 treatment combination that was statistically identical to V1*To, V1*T1, V1*T2 treatment combinations. Highest number (200.00) of
seed per capsule was found in V1*To treatment combination that was statistically different from other treatment combinations and mini-
mum number (35.40) seed per capsule was recorded in V2*T1 treatment combination. Maximum 1000 seed weight (4.01 g) was found in
V1*T2 treatment combination that was statistically similar to V2*To, V2*T1 and V2*Ts treatment combinations. Least amount of 1000
seed weight (2.36 g) was recorded in V1*T1 treatment combination. Highest capsule length (69.86 mm) was recorded V1*T1 treatment
combination that was closely followed by V1*T3 (67.78 mm), V1*To (67.37 mm) and V1*T2 (6613 mm). The minimum capsule length
(11.07 mm) was observed in V2*T1 treatment combination. Maximum amount of seed yield (1.52 t/ha) was recorded in V2*T2 treatment
combination that was statistically identical to V2*To treatment combination. Minimum amount of seed yield (0.80 t/ha) was recorded in
V1*T3 treatment combination that was statistically akin to V1*To, V1*T1 and V1*T2 treatment combinations.

Table 4: Effect of Genotypes on Seed Yield and Yield Attributes of Late Jute

Genotypes Capsule/plant Seed/capsule 1000 seed weight () Capsule length (mm) Seed yield (t/ha)
Vi 1129.99 b 190.27 a 247b 67.78 a 0.87b

V, 361.63 a 36.76 b 3.90a 11.31b 140a

LSD 8.42 6.01 0.15 0.19 0.09

CV (%) 3.21 6.05 5.40 5.51 9.24

V;: BJRI tossa pat-8; V,: CVL-1

Table 5: Effect of Herbicide Application Time on Seed Yield and Yield Attributes of Late Jute

Herbicide application time Capsule/plant Seed/capsule 1000 seed weight (g) Capsule length (mm) Seed yield (t/ha)
To 265.77 a 119.61a 3.17a 39.46a 121a

T, 242.48 ab 111.43 ab 3.07a 40.46 a 1.12 ab

T, 258.72 a 110.66 ab 3.24a 38.74a 1.17 ab

Ts 216.28b 112.37 ab 3.27a 39.53a 1.02b

LSD 4.20 8.50 0.21 2.69 0.12

CV (%) 3.21 6.05 5.40 BB 9.24
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To: Control, T1: herbicide application at 10" days after cutting transplanting, T2: herbicide application at 13" days after cutting trans-
planting, Ta: herbicide application at 16™ days after cutting transplanting.

Table 6: Interaction Effect of Genotypes and Treatments on Growth Characteristics of Late Jute Plant

Treatments combinations Capsule/plant Seed/capsule 1000 seed weight (g) Capsule length (mm) Seed yield (t/ha)
V1*To 141.67 c 200.60 a 2.39b 67.37 a 0.93c
Vi*Ty 135.83 ¢ 187.47b 2.36b 69.86 a 0.90¢
Vi*T, 12547 c 184.60 b 247hb 66.13 a 0.83¢c
V1*T3 117.00 c 188.43 b 2.66 b 67.78 a 0.80c
V2*To 389.87 a 38.61c 3.94a 1155h 149a
V*Ty 349.13 ab 35.40c¢c 3.78a 11.07b 1.34ab
V*T, 391.97 a 36.73 ¢ 401a 11.34b 152a
V*Ts 315.57b 36.31¢ 3.88a 11.28b 1.26b
LSD 6.84 12.03 0.30 3.81 0.18
CV (%) 3.21 6.05 5.40 5.51 9.24

3.4. Seed quality attributes of late jute

Genotypic influence on jute seed quality attributes are presented in table 7. Maximum germination (94.83%) was found in BJRI Tossa
pat-8 (V2) followed by CVL-1 (V1). Topmost field emergence (88.92) was recorded in V2 genotype that was statistically different from
V1. Maximum seed vigour (39.04) was recorded in V2 (CVL-1) genotype and lowest in V1 (BJRI Tossa pat-8) genotype. CVG was max-
imum (64.76) in V2 genotype that was statistically different from V1 genotype. Maximum MGT (1.73) was observed in V1 genotype that
was statistically different from V2 genotype. These variations in seed quality were genotypic.

Effect of herbicide application time on late jute seed quality attributes was found significant for germination (%), field emergence (%)
seed vigour and MGT (table 8). The plants applied no herbicide showed maximum germination (95.83%) capability compare to other
treatments and lowest was found in found in herbicide applied at 16™ days after cutting transplanting. Ratnayake and Shaw (1992) re-
ported that herbicide application seed germination percentage. Maximum field emergence (90.33) was observed in To treatment that was
statistically similar to T1 and T2. Lowest field emergence (85.33) was found in T3 treatment. Topmost seed vigour (39.29) was found in
control plot and lowest (34.68) was recorded in Ts treatment. CVG was not significantly influenced by herbicide application time. Con-
trol treatment with no herbicide application was recorded highest (64.29) CVG that was statistically akin to other treatments. Maximum
MGT value (1.73) was recorded in herbicide application in at 16™ days after cutting transplanting and least MGT value (1.55) was ob-
served in control plot that was statistically different from other treatments.

There was a significant interaction effect of herbicide application time and genotypes on measured quality attribute of late jute seed (ta-
ble 9). V2*To treatment combination showed maximum germination capabilities (97.00 %) that was statistically different from other
treatment combinations. V1*T1 and V1*T2 treatment combinations were showed lowest germination percentage (93.67). Highest field
emergence was recorded in V2*To treatment combination that was statistically akin to all treatment combinations except V1*Ts treatment
combination. Maximum seed vigour (41.05) was recorded in V2*To treatment combination and least seed vigour (32.14) was observed in
V1*T3 treatment combination that was statistically different from others treatment combinations. Highest CVG value (68.41) was found
in V2*To treatment combination that was statistically different from other treatments and minimum CVG value (55.48) was found in
V1*T2 treatment combination. Maximum MGT value (1.86) was recorded in V1*T2 treatment combination and lowest (1.48) in V2*To
treatment combination.

Table 7: Effect of Genotypes on Seed Quality Attributes of Late Jute

Genotypes Germination (%) Field emergene (%) Seed vigour (%) CVG MGT
Vi 92.25 b 87.25b 36.07 b 57.55a 173a
V, 94.83a 88.92a 39.04 a 64.76 a 155b
LSD 1.62 155 2.42 4.75 0.12
CV (%) 1.98 2.01 7.36 8.87 8.44

Vi: BJRI tossa pat-8; V,: CVL-1.

Table 8: Effect of Herbicide Application Time on Seed Quality Attributes of Late Jute

Herbicide application time Germination (%) Field emergence (%) Seed vigour (%) CVG MGT
To 95.83a 90.33a 39.29a 64.29a 155b
T, 93.83a 88.33a 37.49 ab 61.45a 1.63 ab
T, 93.83a 88.00a 38.83a 60.62 a 1.67 ab
Ts 90.67 b 85.33b 34.68b 58.30a 1.73a
LSD 2.29 2.20 3.42 6.71 0.17
CV (%) 1.98 2.01 7.36 8.87 8.44

To: Control, Ty: herbicide application at 10" days after cutting transplanting, T: herbicide application at 13" days after cutting transplanting, Ts: herbicide
application at 16" days after cutting transplanting.

Table 9: Interaction Effect of Genotypes and Treatments on Growth Characteristics of Late Jute Plant

Treatments combinations Germination (%) Field emergence (%) Seed vigour (%) CVG MGT
Vi*To 94.67 ab 89.67 a 37.48a 60.13 abc 1.62 abc
VT, 93.67 b 88.67 a 37.19a 58.71 bc 1.71 abc
Vi*T, 93.67b 88.67 a 37.44b 55.48 ¢ 1.86a
V*Ts 87.00c 82.00 b 32.14Db 55.89 ¢ 1.89 ab
V>*To 97.00 a 91.00 a 41.05a 68.41a 148¢c
V2T, 94.00 b 88.00 a 37.78 a 64.18 abc 1.56 bc
V>*T, 94.00 b 88.00 a 40.22 a 65.75 ab 152¢
V*Ts 94.33b 88.67 a 37.11a 60.71 abc 1.65 abc
LSD 3.24 3.11 4.89 9.49 0.29
CV (%) 1.98 2.01 7.36 8.87 8.44

3.5. Economic analysis
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The economic analysis showed that interaction effect of various herbicide application times and genotypes considerably influenced the
net income and benefit-cost ratio for late jute seed production (Tables 10). For BJRI tossa pat-8 herbicide application at 101 day after
cutting transplanting showed maximum in net income and benefit-cost ratio as compared with other treatments. For BJRI tossa pat-8 all
other treatment showed negative benefit cost ratio. In CVL-1 herbicide application at 13™ days after cutting transplanting attained highest
net income and benefit cost ratio compare to other treatments.

Table 10: Economic Analysis of Herbicide Application Time and Genotype on Late Jute Seed Production (Chorchorus Species.)

Treatment combination Total expense (US$ ha—1) Gross income (US$ ha—1) Net income (US$ ha—1) BCR
V*To 2420 2103 -317 0.87
Vi*T, 1995 2035 40 1.02
Vi*T, 1995 1877 -118 0.94
V*Ts 1995 1809 -186 0.91
V2T, 2530 3547 1017 1.40
V2T, 2157 3190 1033 1.47
V>*T, 2157 3619 1462 1.67
V2*Ts 2157 3000 843 1.39

3.6. Economics of herbicide and genotypes interaction effect

Maximum benefit cost ratio was found in herbicide applied at 13" days after cutting transplanting of V2 genotype though maximum seed
was in V2*To treatment combination. That was due to reduction of weeding cost. For V1 (Corchorus olitorius L.) genotype positive BCR
only recorded in V1*T1 treatment combination.

4. Conclusions

Herbicide application have very little negative effect on growth, yield and quality of jute seed production but it ensure better benefit cost
ratio over control on both genotypes
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