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In the past, the mechanical and cultural practices have been adopted for
control of weeds. Due to the increasing cost of labour, the severity of weed
competition and the limitation of such weed control practices in various crops,
the use of herbicides by the cultivators is likely to increase. The application
of 2, 4-D exhibit high degree of selective herbicidal properties. In cereal -crops
it controls most of the broad-leaved weeds and checks growth of many others.
The crop-weeds competition in arid zone is critical and the information on con-
trol of common weeds in bajra in relation to various cropping, mechanical and
chemical control methods is lacking.

Khan and Mathur (1961) comparing the various cultural practices for weed
control in bajra crop reported that presence of weeds significantly reduced the
grain yield. Weeding by hand hoe proved significantly better than interculture
with bullock drawn hoe. Mathur (1962) stated that pre and post emergance of
2. 4-D at 1.5 |b per acre showed effective weed control in bajra. It was indicated
that hand weeding, when included in the trial, was found to be most effective
in controlling weeds, Burnside and Wicks (1964) compared in dry land sorghum
infested mainly with Amaranthus and Setaria spp, the treatments of various herbi-
cides, 0, 1, 2 and 3 cul‘ivations, hand weeding and control. Wead control with
pre emergance was feasible and more effective than cultivation. Comparing
hand weeding, hand pulling and spraying of 2, 4-D at different times on wheat,
Mukhopadhyay (1965) reported that spraying of 2, 4-D at 4 and 6 weeks stages
at the rate of 6 oz a. i. per acre gave effective control of weeds. There was
some regeneration of weeds undsr hand weeded and hand pu!ling treatments.
Misra and Vijay Kumar (1962 and 19¢5) and Misra and Mathur (1966) has reported
effective control of weeds with post emergance application of 2, 4-D at 1.5 to
2 kg a. i. per hectare in arid zone.

MATERIALS AND METHODS
Investigations were conducted at Central Research Farm, Central Arid Zone
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Research Institute, Jodhpur during Kharif, 1963 and 1954. The farm soil is
desert sandy type containing 86 per cent sand, 8 per cent silt and 6 per cent clay.
The soil was poor in the available N, P & K. Tnhe rainfall at the farm was 135 and
450 mm during the first and the second growing season respectively. As such
weeds infestation was low in the first year while, 3-4 wetting-drying cycles
(Fig. ) in the second year resulted heavy weeds competition to the crop.

The experiment was laid out in 3% confounding design with two replica-
tions. The treatments included were :(—

1. Varieties :— V,—R. S. K., V,—Chadi & V;—Local (Jodhpur).

2. Nitrogen doses :— N,—Control, N;—20 kg/ha & N,—d0 kg/ha.

3. Methods of weed control :— W,—No weeding, W,—three weedings by
Khurpi at 3, 6 and 9 weeks after sowing and W.—two sprayings of 2, 4-D @ 1 50
kg ai./ha at 5 and 7 weeks after sowing

The crop was sown on 5th of August and 9th July in 1963 and 1964 res-
pectively. The number and dry weight of weeds was studied at about 20 days
interval by one square metre quadrate at two places randomly. The last obser-
vation on weeds was taken at the time of the harvasting, The weed competition
Index was calculated as suggested by Gill and Vijay Kumar (1965).

FIG.1. SOIL MOISTURE (=) AND RAINFALL(I!) IN THE
CROP GROWING PERIODS
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RESULTS

The data relating to number and dry weight of weeds are given in table 1
and 2.

It is apparant that weeds population was maximum at 34 and 45th day dur-
ing 1963 and 1964 respectively. There was a marked reduction in weeds popula-
tion at harvest

Weeds population in relation to various treatments :— Differences in popula-
tion and dry matter accumulation of weeds in plots of various varieties were not
significant, and not consistant.

Nitrogen application showed adverse effect on weeds population, N, plots
showed significantly less number of weeds than N, plots at 58th day in the first
year and at harvest in the second year respectively. Differences between Ny
and N, were not significant.

Effect of weeding by Khurpi and spraying of 2, 4-D on reducing the number
of weeds was clearly seen in both the years after the weeding treatments were
started. Both the weeded treatments showed highly significant difference over
no weeding. At all the stages weeding by Khurpi showed minimum weeds
poputlation. Number of weeds in W, plots were significantly less than W, at
58th day in 1963 and at 85, S3rd and at harvest in 1964

Dry matter accumulation in weeds in relation to various treatments :

There was no consistency in the dry matter accumulation of weeds in plots
of various varieties at different stages of growth., The differences were statis-
tically not significant at any stage.

The application of nitrogen at two levels showed slight reduction in dry
matter of weeds in the first year. Reverse was true in the second year. Differ-
ences were not consistant and statistically not significant, except at initial stage
(20th day) in the second year when N, showed significantly higher dry weight
of weeds than N,.

Dry matter accumulation in weeds showed a very high increase with time
in unweeded plots (W,) upto 52 and 89th day during the two years respectively
which was reduced to practically half at the harvest. Effect of weed control
measures (W, and W,) on reducing the weeds yield was apparant as soon as
weedings were started and this effect was accumulated with time. Hand weeding
and spraying of 2, 4-D without differing significantly between themself, except
at 89th day in 1964, showed highly significant reduction in weeds yield than no
weeding at all the stages in both the years. Dry matter accumu'ation of weeds
in W, plots was practically nil during the reproductive stages of the crops and
was significantly less than W, at 89th day in 1964, Differences between W, and
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Table 1 :— Average number of weeds per square metre as affected by differ-

ent treatments.

Days after sowing

Treatments 34 58 T 20" "45 T 15+ 85 uEE A0S
1963 ; 1964

Varieties :

Vi 176 101 431 577 4125 1554 13.0 19.0 148
Ve 137 135 511  7.66 46.44 2072 203 11.5 19.8
Vs 16.6 121 555 7.44 2898 20.1F 13.3 16.6 123
‘F' test N.S: N.S.- NS © NS. NS. NS. NS. NS. NS
SE (+) 218 137 093 190 591 294 2.36 262 1.83

Nitrogen-Doses :

Ne 13.1 149 5.83 5.33 44.71 2088 19.1 20.0 1.71
Ny 15.0 12.3 4,77 1011 39.78 1632 158 15.0 129
N 20.0 85 444 544 3096 1932 11.7 12.0 9.9
‘F' test N.S. Sig. N.S. N.S N.S. N.S. N.S. N.S Sig
SE (+) 2.18 1.37 3.93 1.80°-'5.91 * 2.94 2.36" 2.62-1.83
C. Dat 5% = 4.07 = — = = —s et e AD

Methods of weed contrel :

Wo 154 251 1105 9.55 6130 40.88 29.2 30.4 21,2
W, 17.4 32 172 600 2733 550 33 43 5.4
W, 15.2 74 227 533 8200 1054 141 120 13.2
'F’ test N.S. Sig. Sig. N.S. Sig. Sig. Sig. Sig Sig.
SE (+) 218 137° T083 100 531 204 236 267 153
C.D. at 59 AL e RS TR e

C.D.at1% == 5,06 3.78 — — 11.96 9.67 10.66 7.44
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Table 2 :— Dry weight of weeds per square metre in relation to different

treatments.
Days after sowing
Treatments 34 52 67 20 41 71 89 105
1963 | 1964

Varieties :

V, 5.7 10.36 4.51 292 528 1529 30.10 26.80
V. 6.08 13.96 5.12 6.68 9.15 1590 29.45 20.95
Vs 7.45 12.15 822 3.14  6.57 2293 +4517 20.31
Mean 6.41 12.16 595 291 7.00 . 1771 34.81. 2269
‘F’ test NS. N.S N.S. NS.: NS. NS NS "NS
N. Doses:

No 5.59 14 08 7.80 198 537 14,76 32,76 21.26
N, 583 12.71 ‘ 7.26 2,50 8.28 16.16 32.63 27.21
N. 7.81 9 67 5.79 427 17.41 2220 3933 19.58
Mean 6.41 12.16 5.95 291 7.00 17.71° 34.91 22,69
‘F' test N.S. N.S. NS. NS. NS. NS. NS. N.S.
C. D" at'5%, = o = 1.76 — — — —

Methods of weed control :

W, 973 2522 1303 3.83 1355 46.08 75.54 48.08
W, 3.43 3.42 0.70 2,77 2,48 0.98 1.07 3.24
W, 6 02 7,820 -3.05" 1 2,14 . 65.02 - 6,005 »28.411516,72
Mean 6.41 12 16 5.95 291 7.00 17.71 3491 22,69
‘F’' test Sig. Sig. Sig. N.S. Sig. Sig. Sig.  Sig.
C. D at 8% 2.73 5.05 5.55 — 530 1165 1793 16.87

C.D. at 1% 3.73 6.90 7.61 = —_ .18.67. .=25.02;_:23.12
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W, ‘were also at par of significance at various stages in the first year.
Correlation between dry weight of weeds per square metre and grain yield
of bajra per plant was calculated. The relationship was found to be negative.
The regression equation is given as under.
Y=9.8763—0.0886 x (Fig. 2).

It indicated that increase in every gram of dry weight in weeds per square
metre reduced the grain yield by 0 09 gm per plant.

Susceptibility of various weeds to spraving of 2, 4-D:
 For such studies, the observations were recorded from the four marked
places in 9 plots of 1st replication from which the number ot weeds were counted
on alternate days after the spraying of 2, 4-D. This study was continued for 15
days after both the sprayings of 2, 4-D. Different weeds were assigned the marks
ranging from 1-4 depending upon the harmful effect of 2, 4-D. The details of
the average data are given in table 3.

Table 3—Comgarative toxic effect of 2, 4-D on common weeds in Bajra crop.

Marks
Vipeds 1963 1964 Average Ronfaike:

1. Amarantus viridis 2.50 2.75 2 62 Marks 1.0 = Practically no
2. Aerva persica 1.00 1.05 1.00 harmful effect was visible:
3. Berrerea spp. 3195 330 3.28 1.0-2.0= Weeds were green
4. Cyperus rotundus 275 2.62  2.68 but growth was checked.

5. Cenchrus catharticus 1.25 1.00  "1.12 2.0-3.0=Apical bud died,
6. Crotalaria burhia 1.c0 1.00 1.00 growth was reduced, harm-
7. Corcherus anticorus 8.75 3.80 3.75 ful effect was marked by
8. Convolvulus pluricaulis 1.50 5 1.67 twisting of leaves and bend-
9. Digera muricata 3.00 3,80 3.40 ing of stem and weeds

10. Euphorbia thymifolia 2.25 250 2.37 were partly died.

11. Giesekia pharnaceoides 3:-00 295 2.98 3,0-4.0=More than 90 per-
12. Gynodropsis gynandra 3.50 3.60 3.55 cent plant portion died
13, Helietropium subulatum 2.25 2.75 2.50 within 15 days after spray-
14, Indigofera spp. 1.00: - ~1.00 100 ing,

15: Mollugo nudicaulis 3.85 3.80 3.82

16. Phyllanthus riruri 2.50 2.40 2.45

17. Pulicaria wightiana 275 300 2.83

18. Tephrosia purrurea 3.00 3.30 345

19. Tribulus terrestris 3.00 3.00 3.00

20, Volutarella ramosa 2.00 9,95 219




GRAIN YIELD PER PLANT IN GMS,

FIG. 2-REGRESSION BETWEEN GRAIN YIELD PER PLANT (Y)

10

ON DRY WEIGRT OF WEEDS PER SQUARE METER (X)

(o}

]
— 7 T T T

TO 2'0 30 40 50 60 70 80 90
DRY WEIGHT OF WEEDS IN Gm. PER SQUARE METRE



1969 1] WEED COMPETITIdN IN PEARL MILLET [27

In general, the effect of 2, 4-D in killing the various weeds was similar in
both the years. However, the effect of 2, 4-D was more marked during 1964 than
1963. Weeds with 2.75 marks and above were susceptible and can be effecti-
vely controlled by 2, 4-D sodium salt application at the rate of 1.5 kg acid equi-
valent per hectare. Out of the common weeds, the most susceptible weeds to
2, 4-D application were AMollugo naudicaulis, Digera muricata, Corchorus spp.,
Borerrea spp., Tephrosia purpurea, Tribulus terrestris and Giesekia pharnaceoides.

Weeds which were partially affected were Cyperus rotundus, Pulcaria
wightiana, Euvhorbia thymifeli.., Phyllanthus niruri and Volutarella ramosa, while
Convolvulus pluricaulis was occasionally affected.

The weeds resista~t to 2, 4-D application at the above rate, whlle growing
in the Bajra crop, were Crotalaria burhia, Cenehrus catharticus, Aerva persica
and [ndegifera spp,

Cyperus rotundus generally resprouted within 25 days of spraylng of 2 4-D
it enough moisture was present in the soil, Pulicaria wightiana, which was the
dominating weed, appearad always little later i, e, 35-45 days after sowing. Dur-
ing 1963, a dry year, when the total number of weeds was comparatively low, it
represented more than 50 per cent of the total weeds population in most of the
treatmants especially in control plots. It was susceptible to the 2, 4-D applica-
tion hence was not seen often in W, plots: .Similar observation was recorded.
during 1964, The pcpulation of this weed was not reduced during 1963 when the
population of most of the cther weads i, e,-Tephrosia purpurea, Euphorbia thymi-
folia, Phvllinthus niruri and Borerrea spp, was low due to lack of moisture.
Another important weed, Digera muricata, which showed high competition to the
crop plants due to its larger vegetatjve growth and shared good proportion of
weed population during 1964. This weed was also found to,bé highly suscepti-
ble to 2, 4-D spraying, As such Digera muricata- was a dominate weed in
control plots (no weeding) during early growth stages, Later on at the time of
maturity when soil moisture in upper one metre soil appreaéhed wilting point, as
shown in Fig, 1, it was replaced by Pulicaria wightiana.

Tephrosia purpurea, a common weed. was found to be highly susceptible
to the 2, 4-D application, It showed the typical toxic symptoms of 2, 4-D with
the death of the apical bud. Growth of the piant was checked and it resulted in

slow death of the weed, Euvhoria thymifclia ancther common weed, showed
some rasistance to the action of 2, 4-D,

WEED COMPETITION INDEX (W1)

The vaiue of Weed Index alongwith the percentage increase over control
are given in table 4. It was assumed that the weed competition in W, plots was
practically nil as such its yield was used for the calculations as no-weed plot.
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Table 4 : —- Weed Competition Index.

1963 1964

Treatments ; P1 W1 Y P1 Wi

W,-N, weeding 2.19 —_ 25.7 2.40 — 51,6
W.—spraying of

2, 4-D. ‘ 3.23 11.8 ‘69 3.33 38.7 328
W,—weeding by

Khurpi. 3.89 34.6 — 4,96 106.6 =

Percentage reduc-
tion in weed — — 34.2 — — 36.0
competition

Y—Grain yield in quintals per hectare.

P,—Percentage increase in yield over no weeding.
W,;—Weed Index.

The increase by application of 2, 4-D during 1863 and 1964 was about 12
and 39 per cent over no weeding respectively. The value for Weed Index was
51.6 for 1964 and only 25.7 for 1963. Thus, maximum possible increase during
1963 could not be more than 25 per cent because that was the maximum competi-
tion given by the weeds. So effectiveness of the weedicide, which has been
under-rated during 1963, if worked on percentage basis, has been clearly brought
out by W,. While, during 1964, very high increase of about 39 per cent showed
that 2, 4-D was highly effective but it still left 52 per cent competition from the
weeds. It further indicated that the reduction in weed competition was about
the same (34 and 36 per cent) during 1963 and 1964 respectively but the proced-
ure of percentage increase in yield indicated considerable variaticn during these
two years. This indicated that W, gave more appropriate measure to describe
the effect of the 2, 4-D than percentage increase in yield over control (no weed-
ing), which fluctuates widely and hence does not reveal the real situation.

DISCUSSION

Weeds population and their dry yield was considerably more in 1963 than
1963. This variation may be explained on the basis of high rainfall and soil
moisture in 1964 than 1963. Besides, there were 3-4 wetting and drying cycles
in the latter year (Fig. 1). While, weeds growth and population was reduced
considerably with the reduction in soil moisture (W. P.) as observed in the
beginning of october in both the years (Fig. 1).

Both the weed control practices i e, spraying 2, 4-D and weeding by Khurpi
showed effective control of weeds as is evident from weed population and dry
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weight of weeds per square metre. Differences were significant at one per cent
level throughtout the growing period. Effect of W, was also significantly super-
ior over W,. This effect is more clearly visible in dry matter accumulation as
the dry weight of the weeds in W, treatment was negligible as compared to W,
and W,. It was further observed that there was a slight increase in dry matter
accumulation of weeds in W, plots at harvest in both the years. A few common
weeds i.e. Cyperus rotundus, Convolvulus plricaulis (both perennial) and Pulcaria
wightiana and Digera mur.cata (annual) appeared late in the season while, the
la‘ter (annual) weeds showed casual appearance in the W, plots. Inhibition of
such weeds in 2, 4-C sprayed plots may be d.scribed due to residual effect of
the 2, 4-D sprayings. 2, 4-D penetrates the cuticle and mig:ates across epider-
mis and mesophyll to phicem. It probably accumulates in meristems and brings
about dramatic change in differentiation processes, and if present in sufficient
amounts, caused ultimate death. 2, 4-D may also metabolized in plants accom-
panied by an increase in energy-rich bonds. If these are dissipated in a waste-
ful oxidation of carbohydrate reserve without the synthetic process normally
included in respiration cycle, than such a mechanism explains the lethal action
of 2, 4-D on weeds (Crafts, 1957):

As expected 2, 4-D showed great promise in killing most of the broad-leave
weeds. The common weeds of arid zone i, e:, Digera muricata, Corchorus ants-
chorus, Tribulus terrestris and Gisekia phernaciodes were most susceptible to
2, 4-D at 1.5 kg acid equivalent per hectare. In general, Gisekia phernaciodes
Digera muricata, Pulcaria wightiana and Cyperus rotundus were the most com-
mon weeds. The first appeared with the crop and was the dominating weed in
the early growth stages of the crop but diseppeared after the monsoon, The
second came slightly late and practically died with the harvesting of the crop.
The third appeared during the grand growth period of the crop and gave maxi-
mum competition to the crop during maturity. It was prefusely growing even
after harvesting of the crop. It may be mentioned here that the first three weeds
were susceptible to 2, 4-D spraying. Cyperus rotundus, however, resprouted
within 25 days of 2, 4-D spraying. The action of 2, 4-D consists in the de:truc-
tion of meristems that normalty account for growth and development of the p'ants.
Mature leaves, stems and roots may be killed, but without destruction of buds,
and in consequence perennial weeds viz. cyperus rotundus & Convolvulus spp.
recovered.

SUMMARY

Number and dry weight of weeds was not significantly affected by various
varieties. Nitrogen fertilization showed adverse effect on weed population.
Harmful effect of nitrogen doses was, however, not marked on dry ma‘ter of
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weeds. Weed competition, as evident from weeds population and their dry weight
was practically nil in W, (hand weeded) plots. Superiority of 2, 4-D was also
significant over control (No Weeding). The reduction in weed competition by 2,
4-D was about the same (34 and 36 per cent) during 1963 and 1964 respectively.
Increase in every gram of dry weight in weed per square metre reduce the grain

yield by 0.09 gram per plant, Most of the broad leaved weeds were susceptible
to the 2, 4-D sprayings.
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