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Abstract

A field experiment was conducted to analyze the types of flora, intensity, cover
and effects on yields of coriander. Pooled analysis of data indicated that Goose
foot (Chenopodium Murale L.), Corn spurry (Spergula Arvensis L.) among
dicots and Purple nutsedge (Cyperus Rotundus L.) among monocots were
found most dominant weeds at all stages of crop growth. Of the total eight weed
species reported dicot weeds were found most dominating weed species and
comprises 78-80 percent of total weed density throughout crop cycle. All weed
management practices significantly reduced the density of monocot and dicot
weeds and improved the yield (seed and biological yield) of crop as compared
to control. Two hand weeding at 30 and 45 DAS resulted in maximum reduction
in total weed density and gave the highest seed (15.84 g/ha) and biological yield
(41.11 g/ha) of coriander. However, seed and biological yields was obtained at
par by pendimethalin 1.0 kg/ha + one hand weeding at 45 DAS. This treatment
also resulted in favorably lowest weed competition index as compared to rest
of other practices. Balanced fertilization with N+P+K+S also improved monocot
and dicot weed density but the effect was not significant over N+P and N+P+K
fertilization. N+P+K+S fertilization significantly enhanced crop seed and
biological yields over N+P (1.86 g/ha and 4.36 g/ha, respectively) and N+P+K
application (0.94 g/ha and 2.20 g/ha, respectively). Weed management and
balanced fertilization practices also found to have significant interaction effect
on seed and biological yield of coriander.
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Introduction

Coriander (Coriandrum Satvium L.), an annual
herbaceous plant of Apiaceae family, is one of the
important seed spices occupying a prime position
throughout the world to add taste, flavor and
pungency in various food items. Moreover, it is a
frequent ingredient in the preparation of Ayurvedic
medicines and is a traditional home therapy for
different ailments viz. rheumatism, joint pain,
gastrointestinal complaints, flatulence, indigestion,
insomnia, convulsion, anxiety, loss of appetite etc.
India is the largest producer of coriander with a
production of almost 90 per cent of the total world’s
supply*. It is consumed in large quantities and
earns 2920 million Rupees. A large sum of foreign
exchange through export of 30.30 thousand tonnes
every year®. Coriander is remunerative and short
duration crop cultivated in rabi season under irrigated
conditions.

Weed management and balanced fertilization is
crucial for crop for its growth and ultimate expression
of yield. Weeds compete with crop plants for water,
nutrients, space and solar radiations resulting in
reduction of yield by 20 to 50 %!. To bridge the gap
between actual and potential levels of production,
an effective weed management practice has to
be worked out. Evaluation of efficient herbicides
suited to a particular climatic situation for a targeted
group of plants needs immediate attention. To have
higher productivity levels, nutrient management
strategies are also equally important. In intensive
agriculture, adoption of exhaustive high yielding
varieties has led to heavy withdrawal of nutrients
from the soil and this has created nutrientimbalance.
Balanced fertilization involving application of N, P,
K and S in optimum quantity and right proportion
suited for specific crop climate situation is of prime
importance to enhance the productivity of coriander
and sustain the soil health. Therefore, the present
investigation was planned to assess the effect of
selected herbicides with or without hand weeding
and balanced fertilization on weed dynamics and
yield of coriander and to find out the interaction
effect on yields.

Methodology

The field experiment was conducted during winter
seasons at Instructional Farm, Rajasthan College
of Agriculture, Udaipur, India. The soil is clay loam
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having medium available N (276.83 kg/ha) & available
P (18.99 kg/ha), high K (365.54 kg/ha) and S (10.02
ppm) pH 8. Thirty-three treatment combinations,
comprising 11 weed management practices in main
plots [W1=weedy check, W2=one hand weeding
(HW) at 30 days after sowing (DAS), W3=two HW at
30 and 45 DAS, W4= pendimethalin 1.0 kg/ha, W5=
oxyfluorfen 0.25 kg/ha, W6= metribuzin 0.30 kg/ha,
W?7=oxadiargyl 75 g/ha, W8= pendimethalin 1.0 kg/
ha + HW at 45 DAS, W9= oxyfluorfen 0.25 kg/ha +
HW at 45 DAS, W10= metribuzin 0.30 kg/ha + HW
at 45 and W11= oxadiargyl 75 g/ha + HW at 45 DAS]
and 3 balanced fertilization treatments in sub plots
(F1=N, + P,,, F2=N_ + P, + K  and F3=N_ + P,
+» + S,, kg/ha) were laid out in a split plot design
with 3 replications. Coriander variety ‘CS-6" was
used for sowing. The seeds were sown in furrows
spaced 30 cm apart keeping a seed rate of 15 kg/
ha. All herbicides were applied as per emergence at
2 DAS, while hand weeding was done at 30 and 45
DAS as per treatments. Half dose of N and full dose
of P, Kand S was applied basal through urea, DAP,
MOP and gypsum and remaining half dose of N was
top dressed at 30 DAS. Each experimental plot was
surveyed using 0.25 m? quadrate for studying weed
composition in the experiment and then converted
into number of weeds/m? at 30 DAS. Further, all
weeds were counted category wise (monocot and
dicot) at 30, 45, 60, 75, 90 DAS and harvest of crop.
Two representative spot were selected randomly
for this purpose in each plot. Mean of these two
spot were selected for calculation. The mean data
were expressed as number/m? . The data on weed
density were subjected to square root transformation
\ (x + 0.5) to normalize their distribution®. For
calculation of seed yield of coriander, the produce
from net plot was harvested, tagged, dried under
shade for 15-20 days, threshed and winnowed. Well
cleaned seed material was weight and recorded as
kg/plot and finally converted to g/ha. The seed yield
of respective plots was added to straw yield to record
biological yield/plot and finally presented as g/ha.

Statistical Analysis

In order to test the significance of data recorded,
they were subjected to statistical analysis through
standard procedure as suggested by author® using
technique of analysis of variance (ANOVA) for split
plot design. The significance in treatment effects was
adjudged by calculating critical difference (CD) at 5
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per cent level of significance wherever, the results
were found significant by ‘F’ test. MSTAT software
of Michigan State University, USA was used for
calculation of ANOVA and CD.

Weed competition index (%) at harvest was worked
by the following formula™.

Weed competition index (%)=

Seed yield of two hand weeded plot - Seed yield of
treated plot / Seed yield of two hand weeded plot
x 100

Results and Discussion

Weed Cover and Diversity

The major weed flora reported in the experimental
site was Goose foot (Chenopodium MuraleL.), Corn
spurry (Spergula Arvensis L.), Indian sweet clover
(Melilotusindica L.), Scarlet pimpernel (Anagallis
ArvensisL.), Common lambs quarters (Chenopodium
album L.), Field bind wind (Convolvulus arvensis
L.), Purple nutsedge (Cyperus Rotundus L.) and
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Bermudagrass (Cynodon Dactylon L.). From these
weeds, Goose foot (Chenopodium Murale L.) and
Corn spurry (Spergula Arvensis L.) among dicots
and Purple nutsedge (Cyperus Rotundus L.) among
monocots were found most prominent weeds at
all stages of crop growth. The proportion of these
weed species at 30 DAS were 24.50, 18.33 and
14.48 per cent, respectively of the total weed flora
in the control plot (Figure 1). These three species
together comprised of 57.31 per cent of the total
weed density at the experimental site. Greater
density of Chenopodium Murale, Spergula Arvensis
and Cyperus Rotundus may be due to the fact that
these weeds have quick germination and survival
capacity as well as greater competitive ability than
other weeds”.Comparatively lower weed density of
all weed species was observed under two HW at
30 and 45 DAS and pendimethalin 1.0 kg/ha + one
HW at 45 DAS treatments. Moreover, of the total
eight weed species reported, the six falls under the
category of dicot weeds.

35.00
30.00
25.00
20.00
£
g 15.00
(-]
10.00 | I I
500
0.00
WL | w2 | w3 | wa | ws | we| w7 | we | we |wi|wi F1 | F2 | F3
m Chenopodium murale| 3081 | 31.12 | 30.94 | 2.66 | 453 | 9.10 | 858 | 270 | 570 | 978 | B.81 13.01 |13.27 | 13.19
mSpergulzarvensis | 23.05 | 23.24 | 23.08 | 440 | 608 | 950 | 565 | 437 | 616 | 913 | 576 1090 | 1093 | 11.01
m Melilotus indica 1566 | 1551 | 1582 | 435 | 630 | 7.07 | 596 | 451 | 616 | 688 | 601 835 | 863 | 871
mAnagallisarvensis | 12.95 | 12.67 | 12.97 | 3.56 | 352 | 643 | 539 | 3.47 | 3.89 | 640 | 541 261 | 264 | 268
B Chenopodium album | 10.81 | 10.83 | 1124 | 206 | 323 | 369 | 343 | 213 | 361 | 370 | 352 510 | 531 | 548
B Conwolvulus arvensis | 552 | 541 | 552 | 229 | 327 | 418 | 347 | 241 | 334 | 443 | 378 378 | 395 | 417
B Cyperus rotundus | 18.19 | 16.93 | 17.80 | 10.82 | 11.66 | 13.54 | 13.07 | 1053 | 1118 | 13.77 | 13.04 13.48 | 13.67 | 13.93
B Cynodon dactylon | 874 | 795 | 802 | 252 | 3.20 | 524 | 430 | 262 | 367 | 533 | 495 231 | 233 | 234

Fig. 1: Density of Dominant Weed Flora at 30 days after sowing of Coriander
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Effect of Weed Management on Weed Density

The category wise density of weed flora reported
at 30, 45, 60, 75, 90 DAS and harvest of crop
under weed management practices is depicted in
Figure 2 and presented in Table 1 and 2. An
examination of data on weed density indicates that
density of all weeds fluctuated to a great extent due
to different weed management practices at crop
growth stages. Weedy check plot was noted to be

the most severely infested by weeds during both
the years. The total weed population of 125.72/m?
recorded in weedy check plot at 30 DAS attaining its
maximum value of 310.08/m? at harvest.

All weed management practices affects monocot and
dicot weed flora population as compared to weedy
check and lowest population was reported by two
HW at 30 and 45 DAS followed by pendimethalin 1.0
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Fig. 2: Density of Weeds at coriander growth stages
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45, 60, 90 and at harvest of crop. This might be due
to the fact that one HW at 30 DAS could retain weed
free environment upto 45-50 days only'°. Thereafter,
the population of weeds increased progressively

with the advancement of crop growth due to late

kg/ha + one HW at 45 DAS treatments. The treatment

of two HW at 30 and 45 DAS found to be most
effective measure and represented the significantly
lowest total weed population over pendimethalin 1.0

kg/ha + one HW at 45 DAS and rest of treatments at
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flushes of weeds and considerably higher density
of weeds was recorded at subsequent stages. On
the contrary, another HW at 45 DAS done under
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two HW treatments removed second flush of weeds
provided weed free environment to crop throughout

the growing season®.

Table 2: Effect of integrated weed management and balanced fertilization on weed density, weed competition
index, seed and biological yield of coriander (Pooled data of 2 growing seasons)

Treatments Density of weeds (No./m2)* Weed Seed Biological Harvest
Index vyield Yield index
90 DAS At Harvest (%) (g/ha) (g/ha) (%)

Monocot Dicot Total Monocot Dicot Total

Weed management

Weedy check 7.35 14.63 16.36 7.91 15.77 17.63 66.74 5.27 14.13 37.38
(53.46) (213.97)(267.34) (62.71) (248.15) (310.08)

One HW 459 7.86 9.08 4.90 8.26 9.58 2227 12.31 32.56 37.85

(30 DAS) (20.59) (61.55) (82.14) (23.51) (67.78) (112.58)

Two HW (30 283 422 508 2.93 4.66 5.46 - 15.84 41.11 38.57

and 45 DAS) (7.52) (17.57) (25.09) (8.13) (21.39) (29.52)

Pendimethalin 454 6.20 7.65 4.87 6.93 8.44 34.39 10.40 27.00 38.47

1.0 kg/ha (20.10) (38.05) (58.15) (23.23) (47.66) (70.89)

Oxyfluorfen 467 7.24 8.59 5.13 7.97 9.45 43.25 8.99 24.09 37.23

0.25 kg/ha (21.30) (52.11) (73.41) (25.83) (63.06) (88.90)

Metribuzin 565 885 1048 5.89 9.52 1118 4782 827 2155 38.53

0.30 kg/ha (31.58) (77.95) (109.54) (34.38) (90.27) (124.65)

Oxadiargy! 554 8.08 9.78 5.72 8.77 10.45 46.17 8.53 22.28 38.34

75 g/ha (30.45) (64.84) (95.29) (32.26) (76.54) (108.81)

Pendimethalin 1.0 298 452 538 3.20 4.92 5.83 0.62 15.74 39.62 39.77

kg/ha + HW (8.58) (20.01) (27.10) (9.80) (23.79) (33.59)

(45 DAS)

Oxyfluorfen 0.25 3.36 6.01 6.85 3.41 6.52 7.32 16.34 1326 35.92 36.84

kg/ha + HW (10.82) (35.73) (46.56) (11.17) (42.21) (53.38)

(45 DAS)

Metribuzin 0.30 456 7.74 8.95 4.90 8.24 9.56 21.25 1248 33.29 37.42

kg/ha + HW (20.29) (59.46) (79.75) (23.65) (67.44) (91.10)

(45 DAS)

Oxadiargyl 430 672 7.95 4.80 7.25 8.67 19.40 12.77 33.83 37.80

75 g/ha + (18.01) (44.76) (62.77) (22.66) (52.30) (74.96)

HW (45 DAS)

CD (P=0.05) 024 028 0.28 0.23 0.31 0.33 0.80 2.04 NS NS

Balanced fertilization (kg/ha)

60N +30P 451 740 865 4.81 7.99 9.31 - 10.33 27.41 37.65
(21.46) (61.49) (82.95) (24.48) (34.69) (95.9)

60N +30P 458 7.46 8.74 4.88 8.07 9.42 - 11.25 29.57 37.97

+30K (22.06) (62.39) (84.45) (25.14) (72.74) (97.88)

60N +30P + 464 752 8.82 4.95 8.15 9.52 - 1219 31.77 38.43

30K+30S (22.67) (63.19) (85.86) (25.87) (74.01) (99.98)

CD (P=0.05) NS NS NS NS NS NS 0.34 0.89 NS

*Values are V(x + 0.5) transformed, () Original Values, DAS= Days After Sowing
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Among all the herbicidal Treatments metribuzin
resulted in poorest weed control over weedy check
especially at later stages which might be due to
its high water solubility and less persistence in
soil system™. On the other hand, oxyfluorfen and
oxadiargyl were found inferior to pendimethalin but
significantly superior over weedy check. Oxyflurofen
and oxadiargyl exert their phototoxic effect through
contact action on germinating weeds. Pendimethalin
being dinitroaniline, is known to be absorbed by
germinating weeds and inhibits cell division in
meristematic tissue so that most of weeds die
within few days of their emergence®. Application
of pendimethalin followed by One HW at 45 DAS
performed very well in controlling weeds because of
the fact that emergence and early growth of weeds
was inhibited by pendimethalin alone whereas later
emerging weeds were effectively controlled by
implication of HW at 45 DAS3.
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Weed Competition Index and Coriander Yield
The lowest weed competition index was recorded
in pendimethalin 1.0 kg/ha + one HW at 45 DAS
(Table 2). The herbicides and their integration with
hand weeding lowered weed competition index as
compared to control. These treatments resulted in
effective and timely control of weeds and did not
allow weeds to regenerate and therefore lower weed
competition index was recorded. Similar trend of
results has also been obtained byresearchers' for
weed competition index.

The highest seed yield (15.84 g/ha) and biological
yield (41.11 g/ha) of coriander was obtained under
two HW treatment, followed by pre emergence
application of pendimethalin 1.0 kg/ha + HW at
45 DAS (15.74 and 39.62 g/ha, respectively) and
both treatments remained at par to each other,
but proved superior over rest of practices. The

Table 3: Interaction effect of integrated weed management and balanced fertilization on seed and
biological yield of coriander (pooled data of 2 growing seasons)

Weed management

Seed Yield (g/ha)

Biological Yield (g/ha)

N+P N+P+K N+P+K+S N+P N+P+K N+P+K+S
Weedy check 5.24 526 5.31 13.98 14.10 14.30
One HW (30 DAS) 12.21 12.27 12.46 3220 32.48 33.00
Two HW (30 and 45 DAS) 14.07 15.71 17.75 36.67  39.90 46.76
Pendimethalin 1.0 kg/ha 9.77 10.65 10.77 25,56 27.74 27.71
Oxyfluorfen 0.25 kg/ha 8.42 9.24 9.32 2275 2482 24.69
Metribuzin 0.30 kg/ha 7.84 859 8.37 20.61 22.31 21.73
Oxadiargyl 75 g/ha 8.04 8.78 8.77 21.19  22.99 22.68
Pendimethalin 1.0 kg/ha 14.00 15.51 17.72 35.16  38.10 45.61
+ HW (45 DAS)
Oxyfluorfen 0.25 kg/ha 11.74 13.05 14.98 32.89 3542 39.47
+ HW (45 DAS)
Metribuzin 0.30 kg/ha 11.04 12.15 14.24 29.62  33.56 36.68
+ HW (45 DAS)
Oxadiargyl 75 g/ha 11.30 12.56 14.26 30.87  33.82 36.81
+ HW (45 DAS)
CD (P=0.05) for balanced fertilization at 1.14 2.94
same weed management practice
CD (P=0.05) for weed management at 1.22 3.13

same level of balanced fertilization
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increase in seed and biological yield with weed
management measures is believed to be an indirect
expression of reduction in weed crop competition
which significantly helped in increasing yields2.
Any of the weed management practices failed to
produce significant effect on harvest index (%) of
crop, however maximum harvest index of 39.77 %
was obtained with pendimethalin 1.0 kg/ha + HW at
45 DAS. This might be due to the fact that harvest
index, being an indicator of assimilate partitioning
efficiency of plant measured by dividing seed yield
from biological yield and expressed as percentage.
The all weed management practices although
reduce weed crop competition which later reflected
in increasing seed and biological yields but fails
to affect assimilate partitioning efficiency of plant
due to more stable genetic characteristics'. The
weed management practices increased seed and
biological yields in the same proportion therefore the
effect on harvest index was not lasting and remained
non significant.

Effect of Balanced Fertilization on Weed Density
and Coriander Yields

Balanced fertilization practices did not influence the
weed density, significantly (Table 1 and 2). On the
other hand, balanced fertilization with N+P+K+S
significantly enhanced crop seed yield by 9.26 per
cent over N+P fertilization and 8.36 per cent over
N+P+K fertilization. Biological yield of coriander
also significantly enhanced by N+P+K+S fertilization
as compared to N+P and N+P+K fertilization. The
significantly higher values of these parameters with
N+P+K+S balanced nutrition could be ascribed to
be due to the fact that balanced fertilization play an
important role in growth and development of plant
and exploitation of crop genetic potential upto
greatest extent. The results corroborate with the
findings of's.
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Interaction Effect of Weed Management and
Balanced Fertlization

Interactive effect of weed management and balanced
fertilization was also found significant in respect
of seed yield and biological yield of coriander (Table 3).
On pooled basis, two hand weeded plots fertilized with
N+P+K+S recorded significantly higher seed yield (17.75
g/ha) of coriander as compared to two HW with N+P (14.07
g/ha) or N+P+K (15.71 g/ha) fertilization alone. Among
herbicidal integrations, maximum seed vyield (17.72 kg/
ha) was obtained with pendimethalin +HW along with
N+P+K+S fertilization, and this combination remained at
par with two HW combined with N+P+K+S fertilization.
Similarly, maximum biological yield was reported under two
HW with N+P+K+S fertilization (46.76 g/ha) and remained
at par with pendimethalin +HW alongwith N+P+K+S
fertilization (45.61 g/ha). Thus it could be concluded that
weeds in coriander should be controlled by pre-emergence
application pendimethalin 1.0 kg/ha followed by one HW
at 45 DAS and crop should be fertilized with 60 kg N +
30 kg P,O, + 30 kg K,O + 30 kg S/ha" to get higher
seed yield.

Conclusion

Among all weed species reported, dicot weeds were
found most prominent weeds in their infestation
throughout the crop season. The pendimethalin +
HW combined with N+P+K+S fertilization was found
superior treatment combination for obtaining higher
yields in coriander, whereas two HW at 30 and
45 DAS together with N+P+K+S fertilizations was
appeared to be next best treatment combination.
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