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ABSTRACT

The influence of different cultural
management factors such as cropping
systems, planting patterns and weeding
intervals on weed infestation and grain
yield of sorghum were studied at
Agricultural College Farm, Hyderabad
duringrainy seasons of 1979-80and 1980-
81. Sole sorghum cropping system was
found to be poor competitor with weeds,
and cowpea intercropping with sorghum
reduced the weed growth and weed dry
matter considerably requiring weed free
situation upic 153 days for obtaining
optimum grain yield as well as net
monetary returns. However, weed free
period upto 30 days was essential when
sorghum  was  intercropped  with
mungbean or groundnut. The planting
pattems had no impact on weed
infestation and total grain yield.

INTRODUCTION

Yield potential in hybrid sorghum is
fairly high, which is very often hampered
due to lack of proper crop sanitation and
proper nutrition. Under crop sanitation
pattle against weeos is most important,
The sorghum crop sutfers mainly due toits
initial slow growth and establishment and
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also because of growing under less favou-
rable condition of rainy scason where
highiy efficient weeds very often get esta-
blished prior to crop, resulting into poor
yields. The percentage of yield reduction
due to weeds in sorghum ranges from é to
40 (Gopal Krishna 1977}, and total loss of
sorghum yield due to weeds alone is esti-
mated as one million tonnes annum- in
India. (Shetty 1976). No doubt the chemi-
cal method of weed control can be adop-
ted, but it requires high technical efficien-
cy and more intial investment. But for the
small farmers having low capital invest-
ment ability and low technological skills,
the use of herbicides becomes a limiting
factor.

The non-conventional weed control
methods or agronomical manipulations
suitable for the small farmers can be satis-
1actorily employed in weed management
Among several methods suggested, the
intercroppingis one which prevents use of
vacant space by weeds and reduce weed
growth by competition and also substitu-
tes it with a profitable intercrop (Greetz
1963, Webster and Wilson 1966, Walters
1971 and Enyi 1973 a). Though the inter-
cropping is one of the recent recommen-
ded practices for dry land farming area.
hut it can be a method of weed manage
ment. if a suitable inter-crop comnanent
with prope agronomic manipulations is
grown. With these points in view the
present experiment was undertaken

MATERIALS AND METHODS

Field trials were conducted at Agricul-
tural College Farm, Hyderabad, during



rainy seasons of 1979-80 and 1980-81.The
soil of the cxperimental field was sandy
loam, neutralin reaction withlow N and P
contentbut highin K. The experiment was
laid outl in split plot design in both the
years with three replications. In the first
year the main plot treatments were five
weedingintervals (No weeding, weed free
up to 15,30, 45days and harvest) and sub
plot treatments were four cropping sy-
stems (Sole sorghum, Sorghum -+
Groundnut, Sorghum + Mungbean and
Sorghum + Cowpea). During the second
year, two planting pattems (Normal and
paired) with similar cropping pattemns as
main plots and three weeding intervals
(No weeding, weed free upto 15 and 30
days) as sub plot treatments were tried.
The varieties used in both the years for
sorghum, mungbean, groundnutand cow-
pea were CSH-5, PS-16, TMV-2 and C-152
respectively. The spacing adopted for
sorghum in normal planting was 45 x 15
c¢m and for paired planting was 30-60-30x
15 cm. One andtwo rows of intercrops we-
re included in between two rows of normal
andd paired sorghum respectively in second
year. In all the treatments 100 percent po-
pulation of sorghum and 66 percent of
intercrop population was maintained ex-
cept in sole sorghum treatments. The tota-
larainfall of 633 and 3453 mm ascompared
to normal rainfall of 811 mm occured du-
ring crop growth period in 1979-80 and
1980-81 years. The recommended fertili-
zer dose of 80:40 : 40.N, P and K kg ha~
were applied. Half the dose of nitrogen
along with entire dose of P and K was
applied as basal and the remaining
nitrogen was applied at 30 days after
sowing.

RESULTS AND DISCUSSION

In the present study, eighteen weed

species were identified. Among them, La-
gascamollis, Digitaria sanguinalis, Echi-
nochloa colonwm, Cyperus rotundus, Cy-
nodon dactylon and Celosia argentea
constituted the maximum. They occupied
23.4,225,21.6,11.5, 82 and 2.1 percent
respectively.

Itisclear fromtable 1.2, thatweed num-
ber and weed dry matter production/m?
were sighificantly influenced by cropping
systems and weeding intervals in both the
years. Intercropping with mungbean,
groundnut or cowpea reduced the weed
population by 17.8, 23 .4 and 51.5 percent
respectively comparedto sole crop of sorg-
hum at 90th day. Among the intercrops,
cowpea was mote efficient in controlling
weedds compared to other legumes, due to
its quickand well developed canopy struc-
ture, similarly weed dry matter was also
influenced due to these treatments. Cow-
pea intercropped with sorghum recorded
the lowest dry matter of weeds in both the
years followed by mung bean intercrop.
(Table 1). These results are in accordance
with Bantilan el at 1974,

The weed number and weed dry mat-
ter was also significantly reduced with
increase in weed free duration in both the
years. It was observed that the emergence
of weedswaslessafter30daysofweedfree
period and by the time crop growth was
also aggressive due to which the dry mat-
ter of weed was reduced drastically in
intercropping system particularly with
sprghum + cowpea (Table 2).

The interaction of cropping systems
and weeding intervals in relation to weed
dry matter production was found to be sig-
nificant in both the years (Table 3). The
maximum dry matter of weeds was recor-
dedin sole sorghum without weeding, and
this was significantly inferior to rest of the
treatments. While it was vice versa in



Wweed density and biomass  surghum growth parameters and grain equivalent as infuenced by different cropping systents in

Table |-
1979 80 and 1950 1941
Cropping syslems No.of weeds/m? Dry matler ol weeds L. AL ol Serghum Shoot drymatter Sorghum grain
{1 ha) at bth day of Sorghum (t/ha) cquivalent {t/ha)
1979-80  1980-81 1975-80 1980-81 1979-80 1980-81 1973-80  1980-81 1979-80  1980-8)
Sole Sorghum 108 108 210 5.5348
{9.76) (10.28) 346 4.51 19.73 1493 4.3y 3.10
Sarghum + Gronndnut 91 73 1.77 454
{8.57) [8.53) 5.14 442 19.48 14.83 4.68 3.04
Sorghum + Green Gram 93 a3 1.7¢9 430
{9.01) {9.09) 5.11 443 19.49 14,93 5.08 3.04
Sorghum + Gowpea 64 40 1.12 4.72
(7.13} (6.35) 429 4.00 17.23 14.37 3.76 3.81
S Em =~/ — 0.15 0.20 0.40 1.73 0.06 005 1.5(¢ 0.57 .32 0.42
C.D at 5% 0.44 .60 5.21 433 0.19 0.16 4.33 1.73 1.52 1.26

Table 2. Weed density and biomass, sorghum growth parameters and grain equivalents as influenced by different weeding intervals

during 1979-80 and 1980-81

No. of weeds/m? Dry matter of weeds  L.AL of Sorghum  Shoot dry matter Serghum grain
{t/ha) at 80th days {t/ha) equivalent (i/ha)
Weeding intervals 1979-80 1980-81 1979-80 1980-81 1979-80 1980-81 1979-80 1980 81 1979-80 1980-81
No weeding till harvest 211 126 382 7.8L 334 3.19 11.46 §.47 2.49 1.55
(1448} (11.23}
Weed Free up to 15 days 76 63 1.80 3 3} 4.67 +.71 17.19 16.52 4,78 4
(8.60) {8.05)
Weed free up to 30 days 39 41 0.72 1.59 547 512, 21.76 19.30 5.78 .03
{610) (643
Weed free up to 45 days 29 - 0.36 - 3.69 - 22.18 - 391
(5.29)
Weed free up o harvest - - - 5.83 - 2233 5.933 -
S FEm +/- 0.18 014 050 138 - 0.05 2.08 0.59 0.76 0.39

C.ID.at 5% 064 0.40 1.77 3.47 - 0.13 6.80 170 2.49 1.13




Tablc 3. Wred drymateer production and sorghum grain equivaient (t/ha) as influenced due 10 interaction of planning, cropping systems and weeding intervals
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intercropping of sorghum + cowpea with
weed free upto 30 days. However this
treatment was also at par with weed free
treatment upto 15 days of cowpea inter-
cropping. This might be due to the in-
crease in total plant population per unit
area and also their quick coverage of
ground compared to sole sorghum, result-
ing in higher competition against weeds.
Similar effects due to intercropping of
munghean was also reported by Moody
\1978).

The other characters such as leaf area
index (LAl) and dry matter production of
sorghum were also influenced by the treat-
ments. The LAl and sorghum dry matter
production was maximum in sole sorg-
hum cropping system and minimum in
cowpea intercropping. This might be due
to competition of cowpea with sorghum
(Table 1). Similar competition of cowpea
with sorghum was also reported by Enyi
{1973 b}.

With increase in weed free duration,
there was significant increase in LAI
and dry matter production of sorghum
(Table 2). This can be attributedto increa-
sed availability of nutrients, moisture and
light to the crop plants due to removal of
weeds,

The paired planting pattem had no
influence on total grain yield, net moneta-
ryreturns and yield attributing characters
except shoot dry matter production of
sorghum (Table 4, 5).

In both the years total grain yield
(Sorghum  grein  equivalent) was
significantly influenced due to cropping
systems, weeding intervals and their
interaction. The maximum grain yield ot
5.76,3.86 t/ha were reccrded in both the
years respectively in sorghum + cowpea
croppingsystem and this was significantly

superior to rest of the cropping systems.
While sole sorghum treatement recorded
the lowest. The increase in total grain
vield wasinorderof6.5,8.7,15.7,12.0,31.1,
and 24.5 percent with groundnut, mung-
bean and cowpea intercropping with sor-
ghum over sole sorghum (Table 1). These
results further indicated that the sorghum
+ cowpea system can suppress weeds
better than other cropping systems which
was evident from the lesser number and
fow dry matter production of weeds.

Among the weeding intervals
maximum grain yield was noticedin those
treatments where weed free crop period
was maintained upto 30 days or beyond
upto harvest, which were at parwith each
other and significantly superior over the
rest of the weeding intervals. The mean
yield increase from no weeding to weed
free treatment upto 30 days and 45 days
was 2.28and 2.72 times more respectively
(Table 2). This might be because of weed
free environment kept during crop growth
period, which might have influenced the
yield of intercrops as well as main crop of
sorghum favourably.

Among the interaction of cropping
systems and weeding intervals, Sor-
ghum + Cowpea intercropping was
significantly superior to sole sorghum
treatment at aill weeding intervals. The
total grain yield difference was at par
where ever the Sorghum + Cowpea was
maintained weed free upto 30,45 daysor
upto harvest. Weed free period till 15 days
of the same intercrops also recorded as
much grain equivalentas that of weed free
titl harvgst under sole crop of sorghum
{Table 3).

These results showed that though the

weed free condition was better for the
crop growth, the weeding must not be ex-
ended beyond certain age of the crop. This



Table 3. Weed density and biomass. sorghum growth paramuters and grain equivalent
as influenced by different planting patterns in jyg0-81

Parameters

Planting patterns

Merrmal Paired SEm ~/—-  C.D
Planting  Planting al 5%
Weed number/m?
at 90 days 71 76 014 —
Dry matter ol weeds (841} (8 744
(tha) 4.04 4.43 1 30 —
Shoot dry matter uf
Sarghum {L/ha) 14 .64 14 &5 it 41 —
LAY of sorghum
t0h days 4.34 4.34 004 -
Sorghum  grain
cquivalent (17hal 3 00 2499 0.30 —

Table 5 Netmonctary returns (Hs/ha

Fasnfloenced by diflerent tregiments |

Mo weeding

Weed Irec upto Weed tree upto Weed free wpno Weed tree upo Meran
13 days 30 duys 15 days harvest
Treatments 1979 1980 1979 1980 1979 1980 1974 1940 1979 19RO 1979 1
1920 1981 19RO 14981 198 1ORY 1980 9K} 1980 1981 1980 1t
Manting Pattern s
Normal planting 3022 - 6495 - D PR - - »
Paried planting - 033 - 6383 - 7691 - - - 3
Cropping systems .
Kol sorghum 21485 3107 3885 5594 LT 7205 Side — 33313 - 3297 5
Sorghum 4+ 2192 2427 4254 5037 s187 7600 3229 - 514l AR5 5
Groundnul
Sarghum 2515 3069 4777 b6l7 3697 7809 5328 - 5370 - 817 5
b Munghean _
Sarghum 3434 351% 5551 7604 5904 THEBL 552 - 3622 5274 b
t Cowpea
Mean 2584 3028 40lT7 439 5400 7619 53449 - 3417 -
Cropping system X weeding intervals 1979-80 1980-81
. SEm CD SkEm cn
a) Difference between 2 sub plots at the same
Icyclulmain plut, ‘ g5 273 138 39h
bt Difference between 2 main plots ai the
same level of sub plots. 98 293 135 388
Manting patterns X weeding intervals
a) Differcnce between 2 sub plots at the same
Ic?'el ol main plots. . 97 NS
b) Difference between 2 main plots at the same
level of sub plo e N
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is because weeding after 30th day in
mungbean and after 40th day in
groundnut, which will be at flowering and
pod formation stage, may effect adversely
resulting into less yields. The cowpea was
effective in suppressing weeds due to its
early establishment and covering of
maximum area in the field, indicating
more competitive ability against weeds.

Maximum net monetary returns of
Rs.5,274, Rs.6,329 ha —' were obtained
from sorghum + cowpea intercropping
systems in both the years respectively
followed by sorghum + mungbean inter-
crop. Though the sorghum + groundnut
intercrop recorded significantty higher
total grain yield compared to sole crop
of sorghum, they were at par with cach
other in relation to net monetary returns
{Table 5). This was due to the higher
costefgroundnut seed. Sorghum + Cow-
pea intercrop system with 15 days weed
free environment also recorded higher
monetary returns compared to sole crop

of sorghum with weed free till harvest
{Table 5).

Thus thesc results conclusively
proved that weed free situation till 45 and
30 days were essential if sole sorghum or
sorghum in association with mungbean or
groundnut is taken up. While in sorghum
and cowpea intercropping, weed free upto
15 days may be sufficient for obtaining
maximum grain yields as well as net
monetary returns,

REFERENCES

Bantilan, R.T, Palada, M.C., and Har-
wood, RR (1974). Integrated weed
management.1 key factors effecting
crop-weed balance. Philipp. Weed Sci.
Bull. 1(2): 14-36.

Enyi, BA.C. {1973 a). An analysis of the

effect of weed competition on growth
and yield aitributes in sorghum, cowpea
and green gram. ]. Agric. Sci. 8(3):
449-453.

Enyi, B.A.C. (1973 b). Effect of intercro-
pping maize or sorghum with cowpeas,
Pigeonpeas or beans. Exp. Agric. 9:
83-90.

Gopal Krishna. N. (1977). Hot splots in
weed science technology. Proceedings
of weed science conference Jan., 1977,
Hyderabad. p.3-5.

Greetz, E. (1963). Agriculturalinvolution.
Univ. California, Davis, California.

Moody, K. (1978). Weed control in inter-
cropping in tropical Asia. Proc. inter-
naticnal weed Science conference. Int.
Rice. Res. Inst. Philippines 3-7 July,
1978.

Shetty, §.V.R. {1976). Possible approach
to weed management in sorghum. A
paper prepared for the National Semi-
nar on pest control of Rice and Jowar
sponsored by pesticides Association of
India, New Delhi. October 11-13.

Walters, R.F. (1971). Shifting cultivation
in Latin America. F A Q. Forest Devel.
Paper 17. FAG, Rome p.305.

Webster, C.C. and Wilson, P.N. {1966}
Agriculture in the tropics. Longmans,
L.ondon.



