SUMMARY

Studies of the cultural practices in the culii-
v.tion of upland paddy, comprising of three éxperiments
were conducted to ascertaln the lower limit of soil mani-
pulation, depth of tillage, spacings between crop rows
and levels of fertilization providing thereby vigorous
stund of crop to combat weeds. The experiments were con=
ducted ut Agrieultural Engineering Experiment Farm, Indlan
Institute of Technology, Kharagpur, India during 1961,
1962 and 1863, The major weed species present in the ex-
perimental field were, Papicum crusgalli, Panicum capillare,
Pygoylum ganzuipale, Cyperus rotundus, Cyperus iria and
Cyperus compressus.

Exnopiment 1 Bffect of varvipg dezree of soll ninulg=-
tion on vield of upland paddy and on associated weeds

Eight 1evel$ of soil mapipulation broadly cla-
saified in three groups, (I) Dibbling, (II) Plough plant-
tng and, (III) Ploughing, harrowing and planting, were
trled over a 2-year period during 1961 and 1262, to find
out the minimum level of soll manipulation required for

upland paddy, without sacrifiecing the yield.

The soil manipulation brought by ploughingz,

hurrowing and planting under treatment of group III,



sigrificantly increased the grain yield and number of
fertile tiliers per meter row over the treatments of
dibbling (group I) and plough planting (group II). The
latter traatments Aid not reduce the weed infestation
effectively, while the former fully manipulated the land
surface und brought better control of weeds. Compara-
tively weed free crop under the treatments of group III
could attain better growth by producing more leaf area,
height and dry matter, whiéh would lead to the produc-
tion of higher number of fertile tillers per meter row,
welpht of gralns per tiller and gréin yield per hectare.
A sigrilficant correlation and linear regression relation-
shlip has bheen found between yield contributory charucters
{(fertile tillers per meter row and weight of gzrains per
tiller) and grain yield per hectare. .Among the three
treatments of group III, the treatment of one ploughing
with mouldboard plough ard ore harrowing with dise harrow
and planting gave ylelds very close to conventional
tillaze, i.e. ploughing four times with country plough,
harrowinz and planting. Hence, the former ls consldered

to be the minimum requirement of soil manipulation for

thiz crop.

Experiment 2 Effect of depth of tillage op yield of

unls 4 on assoglste o

The four treatments of depth of tillage were



wiven by ploughing the land to 7 cm. depth with country
plough ard 14, 21 and 28 cm. depth with a mouldboard
plenzh. A split plot design was followed with four
depths of tlllage as main plob treatment and weeding
and no weeding as sub plot treatment. The experiments

vere conducted for two years, 1962 and 1963.

The study of the soil profile revezaled that,
soll at 20 to 30 em. depth contained more clay than at
surface to 20 cm. depth. 28 em. deep tillage brought
sub surfaeece soil on the surface and increased the clay
content of the surface soil. 3ignificant decresse in
the bulk density of soil was noted due to 21 and 28 cm.
deep ploughing. The bulk density of soil and signifi-
cunt negitive correlation and linear regressior rela-
tionship with dry matter of crop roots and grain yield

of erop per hectare separstely.

The dry matter of crop roots under 28, 2L and
14 c¢m. deep tillage was significantly more than that
under 7 cm. tillage. 3ignificant correlation Qnd linear
regression relationship was found between dry matter of

yoots and grain of crop per hectare.

The effectiveness of 28 cm. deep tillage in



spacings with 140, 70 and 46 kg. seed per hectare
respectively. During 1961 apd 1962, three levels of
fertilization, low (control), medium (30 kg. ¥ +

30 kgz. Po0g per hectare) and high (60 kg. N + 60 kg.
P,0g5 per hectare) were maintained. During 1963, the
experiment was modified by introducing 5 levels of
fertilization (0, 20, 40, 60 and 80 kg. N Ler hectare)
»1th nltrogen only.

Increase in spacing between crop rows from
15 to 30 and 30 to 45 cm. lnereased the dry matter and
population of weeds. The weeds under fertillzed plots
produced more dry matter than that under control but,
the successive inerease was noted only upto 60 kg. N
per hectare. There was no further increase with 80 kg.
N per hectare. The response was quadratic 1n nature.
The total uptake of nitrogen by weeds was sigriflcantly
moreé under 40, 60 and 80 kg. N per hectare than that
under control and 20 kg. ¥ per hectare. The population
of Cyperacease weeds per unit area was more than the
grussy weeds, but their dry matter was less. Both the
nitrogen content and its uptake by grassy weeds, were

more than thet by Cyperaceae weeds.

The upland paddy sown at 15 cm. spacing betw-

een crop rows yielded more gralpn than at 30 and 45cm.



spaelings but the differences were sigrificant only
during 1863. The regponse of crop to the different
spuclngs wus quadratie for grain yield and total ary
mutter per hectare. There was no evidence of intra=
crop competition or erowding of seedlings due to
inererse in seeding rates and decrease in row width
under 15 em. spaeing. The firal stapd of the erop
plarts as judged by the number of tillers per unit
area was nearly similar under 30 and 45 em. spacings,
but it wus significantly more under 15 cm. spacing.
The crop sown at 15 em. spacing with 140 kg. seed
per hectare gave requlsite plant population which
smothered weeds, attained better growth and produced
higher grain yield.

The application of 40 kg. N per hectare bre
ourht significunt increase in nitrogen content of
crop plant over control. The application of nitrogen
4t levels lower than that failed to do so. The iner-
eange in phosphorus content was affected with the app~
1ic:tion of 60 kg. PoOg per hectare. In comparison
to control, the uptoke of nitrogen by crop plants was
significantly more under medium and high fertility
during 1961 and 1962, anrd that under 60 and 80 kg.N
per hectare during 19683. The crop plants under high



fertility removed more nitrogen from weedfree plots

thar from weady plots.

During 1961 and 1962, the crop yielded signi-
ficartly more under high ard medium fertility than
upder control. The response of crop to the inereasing
levels of fertilization was quadratic for grain yield.
Juring 1963, application of 80 kg. W per hectare incr~
eased the zrain yield significantly more than other
levels of fertilization. The response of erop to the
inerensing levels of nitrogen was linesr for grain yleld.
For upland paddy in this region, 30 and 80 kg. N per
hectare were found to be the minimum and maximum levels

of fertilization respectively.



