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CROP MANAGEMENT PRACTICES FOR DRY-LAND WHEAT
Riaz A, Khan, M. Azeem, Rinz A. Lalah and 8. Ahmad*® .

The effects of seed treatment, methods of fertilizer placement
and soil moisture conservation practices on the yield of two wheat
cultivars were studied on a sandy loami soil under the “Barani’
farming conditions of Faisalabad. Soaking the seed of & drought
resistant variety and placing N and P fertilizer §.25 cm below the
sead at sowing was found to be a more productive technelogy for
the production of dry-land wheat. Soil moisturs conservation by
cultivation or stirring the top soil after each rain appearsd to be a
more efficient practice.

INTRODUCTION

Wheat is the staple food crop in Pakistan and is well adapted to a wide
range of soil and climatic conditions. It is grown on 6.39 million hectares in
this country (Mohammad, 1978). One-third of this area is under dry-land
agricuftare. Such rainfed areus mainly occur in Kohat, Bannu, Hazara,
D.1 Khan districts and some parts of Peshawar, Mardan, Swat, Diir, Malakand
and Chitral districts in N.W.E.P., Pothowar uplind and parts of Gujrat and
Sialkot districts as well as northern parts of Thal and Cholistan areas of the
Punjab and southern parts of Thal desert in Sind. The annual rainfall in
these ureas ranges from about 203.2 to 10156.0 mm (Agri. Enquiry Committes,
1975). In these dry-land areas wheat yield is very low due to unproductive
conventional farming practices and erratic rainfall during the Browing seuson
of the crop.

'Fhe characteristic problems in arid-zones are consetvation and efficient
utilization of availzable moisture and maintenance of soil fertility. Therefore,
thers is every need of introducing modern und the most suitable tochnology to
ensuta good crop yield by the use of drought resistant varisties and efficient
utilization of fortilizer and available soil moisture in dry-land areas. With this
obiective in view, it was contemplated in these investigations to develop some
effective moasures for obtaining bettar emergance of wheat seedlings and more
efficient methad of fertilizer application and soil moisture conservation practices
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on a non-irtigated arable land recelving average rainfall of about 350125 mm
per annum.

BREV¥IEW OF LITERATURE

Luebs and Laag (1964) characterised dry-land farming as crop production
in areas where lack of moisture is 2 major limiting factor, They considered non-
irrigated, arable lands receiving on an average 200 to 500 mum of precipitation
as dry farming argas. They further stated that small grains, because of their
characteristic prowing season and deought tolerance, aro the best adapred crops

for dry-land agriculturs,

Kelley (1971} reported that where aver the tota! amount of the distribution
of rainfall is the principle factor of crop production, farming practices should
emphasize on moisture conservation and maintenance of soil fertility.

Mjagkoy (1952) pointed out that soaking seed before seeding had
stimulatory effect on germinability, plant stand and yield particalarly in dry-land
areas.

Singh ef al. (1976) concluded that application of phosphorus and nitrogen
appreciably increased an exfensive root system, plant growth and water use
efficiancy of wheat under dry farming conditions.

MATERIALS AND METHCDS

A series of eXperiments were conduoctad at the Agronomic Research
Farm, University of Agriculture, Faisalabad, during the twe ctop years ending
in 1979, Summer rain moisture was conserved in the soil having a field capacity
17.92 per cent.

In the first experiment the effects of seeding dry and soaked seeds and®

mathods of fertilizer placement on the gorminability and yield of wheat varieties
Pathowar and Sandal were studied. The seed was spoaked for 24 hours bafore

seeding on October 30, 1977 in replicated plots.  The fertilizer treaiments were,
chock, 56 kg P,0a, 112 kg Njha applied at seeding by broadeust and by
placement 5.25 o below the seed.  Split plot design with varieties in ths main
plots, fertilizer placement methods and seed treatments in first and second

splits respectively, was employad.

In the second sxperiment, the effects of different moisture conservation
practices vis-a-vis deep ploughing with a soil inverting plough, shaliow piooghing
with & cultivator, stirring the top soil with Bar harrow and fallowing were
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studied. Moisture content of the top 30 cm soil ware determined at various
intetvals during the growing petiod of the crop, especially after each rain
Wheat variety Lyallpur—73 was sown in the first week of November 1978. Each
of the plot under moisture conservation treatment was split in two sub-plots.
One of the plot was seeded with pre-soaked seed for 6 hours in water and the
secomd was seeded with untreated seed. 56 kg gach of N and P;0s/ha were
applied at sowing.

RESULTS AND DISCUSSION

In Experiment I, the effect of seed scaking and methed of fertdizer
application were studied during 1977-78 on wheat cultivars grown nnder arid
farming on & Faisalabad soil with a fleld capacity of 17.92 per cent. The
average soill moisture content in the top 30 cm soll consetved from summer
rains ranged from .12 to 9.72 per cent at seeding, while it varied from 10.53
to 10, 71 per cont during the growing period of the crop. A natural precipitation
of 83.2 mm was recelved from, seading to maturity of the crop.

Under these moisture siress conditions, Pothowar vielded 23,9 quintals/ha
and out-yielded Sandal by 63 per cent (Table 1), Similarly, its straw vield
was highar by about 55 per cent The yield compenents of Sandal, a high
potential variety under conditions of Do moisture stress were suppressed more
severely by the moistura stress suggesting that selection of a variety more adapted
te drought is a must for obtaiping high yiald of dry-land wheat.

Seaking the seed before seeding stimulated faster emergence and seedling
growth, This initial difference was maintained by the plants and resulted in
significantly higher grain and straw ylelds over tho conventional practica of
seeding dry sesds (Tabla 13.

On 2n averape, application of 56 kg P05 and 112 kp N/ha at seeding
incrapsed the grain yicld over that of control by 6.8 quintalsiha. within the
mathods of fertilizer application, placement of NP, 5.25 om below the seed
gave 18 por cent highet yield than its broadeast application. Deeper fertilizer
placament appeared to be 2 more efficient method to enable the plants to make
use of the applied N P putrient, especially in rainfed areas where moisture is
available at a relatively greater depth. This observation is strengthened by the
greater tilloring and grain weight obtained by deeper fertilizer placoment.  The
affpcts on yield were mntensifled when these treatments intoractad. The results
discussed above ate also substantiated by matching harvest indices (Table 1).
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Table 1. Effect of varietics, sced soaking and fertilizer placement on the yield
and harvesting index of wheat under dry-land agriculture.

Yield per hectare
Treatment I II K
Grain Straw Harveasting

{Quintals) (Quintals} index

Varieties
Pothowar 23.91 a 37.42 a 38.63% all)
Sandal 14.58 b 24,21 b 17.48 b
Seed tragiment
Unsoaked 17.87T b 2505 b 3iT62 b
Soaked 20,62 & 32.58 a 38.51 a
Fertilizer application merhods
Chack 15.36 ¢ 27.49 ¢ 35.64 ¢
Broadeast 19.43 b 3[.26 b 35.27 b
Deep placesnent 22.8G a 3B3.7Ma 40.32 a

(1} Duncan’s Muitiple Ranga Test at § per cent probability, Any two medns
within a column not shacing a letter in comamon differ significanty.

These observations suggest that soaking of the seed of a well adapted
variety before seeding and placing the N P nuirients 5,25 cm below the seed
generata relativaly more favourable and balanced growth conditions for growing
whest on dry-land areas recoiving annual rainfall of 373 mm, including 83 mm
during the growing period of the crop.

Experiment 11

In this sxperiment, the effects of different methods of moisture conser-
vation and soaking seed for 6 hours before seeding were studied during the
year 1978-79. Deep ploughing with a furrow turning plough, shallow plough-
ing with a cultivator, stirring the top soil with a Bar harrow and no tilage
aftar each surtimer rain were practiced. Total summer rain from Juns to October
was 378 mm. The seil moisture content at sowing on November 6, was higher
in all the tillage practices as compared te the plots where no goil conservation
practice was followed (Table 2). This initial variation in so0il meistuse content

-
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vontioued tll about the middie of February, although the crop generally
experienced moisture stress during this period.  Thereafter, due 1o unprecedent-
ed winter rains of 20! mm, 70 per cent of which was received in February and
March, differences in the soil moistore reserve genevally disappeared for the
next one month and ranged from 11 to 14 per cent, Consequently any initial
differences in crop growth due to variation in soil moisture conservation practices
were made up and similar grain yields were obtained (Table 3). Lt is, however,
intetesting to observe that variation in $oil moisture reserve, whers cultivation
and stirring top soil were followed to conserve moisture, was morg uniform and
ralatively higher moisture conlent was maintained over a looger pericd as
comparad to deep ploughing and fullowing. These cbservations suggest that
on sandy loam soil, deepor cultivation for moisture conservation may not be
mere efficient or economical practice.

Table 2. Effect of differant ritlage practices on soil moisture content in the lop
30 cm soil during growth of whegt.

Soif moisture percentage

Date of sampling - — -

Deep ploughing Skallow ploughing Stirring top soll Fallow
6.1 L.1B(I) 7.53 7.36 7.49 6.47
12.12.78 6.47 7.08 7.35 6.61
6.2.719 .60 B.12 §.61 7.82
11.2.79 5.63 9.37 9.9 7.18
20.2.79 14.01 14.18 14.5] 14.62
3379 10.82 12.00 12.70 12.20
7.3.79 12.37 11.83 11.37 11.21
17.3.7% i1.22 11.71 12.14 11.47
4.4.79 2.12 i1.57 1.3 9.92
19.4.7%2) 7.48 6.7 7.39 7.4

{1,2) At sowing and harvesting respectively.

Soaking of seed before seeding has once again demonstrated its superiority
over the conventional practice of dry seeding of wheat under *barani’ farming
(Tabie 3). A graia yicld of 16.3 quintalsiha was obtained by seaking the sead
for 6 hours before seading a5 compared to 15,2 quintalsfha from the unsoaked
sesd. This is equal to the national average from the irrigated wheat,
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Table 3. Efect of sced treatment and differept soll moisture conservation prac-
tices on the yield of wheat under ‘barani’ farming.

Setd treatment Qiain yield quintals/ha.
Soaked in watar for 6 hours 16.26 afl)
Unsoaked 15.25 b
Conservation prachices.:

Dieep ploughing 15.3%

Shallow cultivation 15.33

Stirring top soil 15.91

Fallowing [6.43 NS(2)

(13 Duncan's Multiple Range Test at 5 par cent probability, Any two meaps
not sharing a letter in common differ significantly.

{25 Non-Significant.
LITERATURE CITED
Kelley, Omer, J. 197]. Key note address. Improving farm production in

regions of limited rainfall. CENTO Seminar on agricultural aspects of
arid and semi-arid Zones. Tehran, [ran.

Luebs, R.E. and A.E. Lazg. 1964, Tillage and nitrogen for dry-land grain.
California Agri. Expt. Station Bull, 803,

Mjagkov, M.V, 1952. Ways of increasing the yield of millet (Ponicum milica-
cetim). Russian Selek. Semsnovoed. (Sel-seed-Gr., Maxico) 19(2): 25—31.

Mohemmad, A. 1978. Wheat production in Pekistan. Wheat research and
Production Seminar P.A R.C. Iclamabad.

Singh, R., A.S. Gill and H.N, Yerma. 1976. Water use and yield of dry-land
whaat as affected by N'and P fertilization in loamy soil.  Ind. J. Agron.
21{3): 254257 (Field Crop Absts. 30{3); 1343; 1977).

. 1975, Agricultural Enquiry Commities, Isiamabad.



