
Optimismg irrigation practices reduce stress and waterlogging of
dry season cotton in the Ord.

Introduction

All understanding of likely impact of water stresses on yield and quality is important for developing
optimum trigation practices for cotton in the region. hagating a crop for 12 h to 24 h depending
upon the bed length (between 200 in and 500 in) is a common practice in the valley (Wood at al. ,
1998). This practice of extended duration of ittigation is conrrnonly associated with shallow rooted
crops on 1.8 in wide beds. This ringlit contribute to water logging stress in dins cracking clay son as
Hearn and Constable (1984) and Hodgson and Chari(1982) reported inadequate soil amadon for
cotton in a clay soil after furrow inigation. Forthennore, a rapid onset of water deficit stress,
particularly in the top 30 cm soilprofile which dries out within 5 to 10 days of watering has also been
observed due to a hot and dry conditions in the Ord (Muchow and Keating, 1998).
The alln of his study was to compare the relative magnitude of water logging and water deficit
stresses on plant water status and yield benteeri wide and ridge beds for a range of inigation

Gravimetric and volumetric soil water contents and air-filled porosity weremanagernont systems

measured to a depth of 1.2 my before and 48 h after inigation.
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Materials and Methods

E. !q, orime"tar desjg, " cmd treatme"ts: A split-split plot design was used with factorial combination
and tree replications of the following tieainients: (1) hagation interval at 7, 14 and 28 d, as the mall
plot; (2) Duration of watering for 6, 9 and 12 h, as the sub-plot; and (3) Bed system, wide and ridge
beds, as the sub-sub-plot. A set of 2 wide beds (each 1.8 in wide between adjacent furrows) or 4
ridge beds (0.9 in wide between adjacent furrows) was used for each inigation interval by duration
combination. The length of beds was 175 in.

Variet!, cinderowi"g coinditio"s: Siol"'a L-23i was used with a planting density of around 12.5 plants
per linear metre. Row spacing on the wide bed systern was 90 cm. Fertilisation was completed two
weeks before planting with intoger, @ 100 kg Nina as area, phosphorus @ 100 kg Pma as DAP,
potassium @ 100 kg Kma as Madam of Potash, Z"So4 @ 20 kg'ha and SUIphu, @ 10 kglha. All
fertilisers were Timed together and split at two depths, 15 cm and 30 cm below the plant line. This
fertiliser placemait was intended to match root distribution and enhance nutrient uptake.
Me@s"reine"ts: The soil water contentto a depth of 1.2 am was determined with neutron moisture
metre 01MM). Grammettic water conterit(GWC) and bulk dellsity (BD) of top 30 on soil profile
was daten^ed with a soil corer. Soilsampling and water meusurernonts were undertaken one ortwo



one at the start of floweting doririg early July,day prior, and 48 h after ittigation at two occasions,
and other at the time of peak bon load in nitd Septernber 1999. Daily crop evapotranspiration was
estimated from the NMM readings. Air filled porosity was calculated from GWC and BD. Plant
measuremerits included plant water status by measufuig leafwater potential (LWP) and seed cotton
yield

Results and Discussion

Climatic coinditio"s: The 1999 dry season at Kuruu"urra had lower minimu temperatures and
evaporation when compared with long term averages ( able I). This was particularly t e case
in July and those conditions would influence irrigation schedules.
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Table I. Growin conditions at Kun"nurra in 1999 coin ared with 10n term ayera es.

AT Ma Iun Jul AU Set Oct NovGrowin conditions

Mean Max. Tern erature (oc)

LongTenn 35.2 33.0 30.5 30.3 33.0 36.1 38.3 38.8
1999 34.3 33.1 31.2 30.3 33.4 36.6 37.2 37.2

Mean Min. Tern erature (oc)

LongTerm 20.8 18.3 15.5 14.4 16.0 19.6 22.8 24.7
1999 21.8 14.4 15.0 12.4 15.3 18.8 23.9 24.0

PanEva ration(innVday)

LongTerm 7.2 6.7 6.5 7.3 8.6 9.9 10.4 9.8
1999 6.5 5.8 5.8 5.6 6.7 7.3 76 6.7

yield: Increasing the irrigation interval from 7 to 28 days improved yield by 29% (Figure I).
Neither duration of irrigation or bed configuration had a direct effect on yield, but there were
interactions:

There was a 15% increase in yield whai extending the inigation interval from 14 to 28 days on
ridges, but only 3% increase for that comparison on wide beds (Figure Ia)
For best yield, a longer duration of ittigation (9h) was required for a 28 day inigation frequency; a
shorter duration (6h) was required for a 7 day frequency (Figure Ib). This difference would be
expected as a longer duration would be required at each of the infrequent inigations to refill the soil
profile.
The best yielding tieainient was 28 day inigation frequency with 9h duration on ridges. This
combination yielded 21% more than the standard practice of 14 day fi'equalcy, 12 hour duration on
wide beds



Figure I. Effect of inigation practices on yield; (a) interaction
shape; (b) interaction between inigation interval and duration.
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Soil cmd plaint water stains: Plant water use in July and Septum a. was a ou
evaporation (Table 2) and it was only the September measuring date which show a r u 'on '
evaporation with exterided inigationintervals. Leafwaterpotentialfor 28 y ittig 'onw y -
2.1 Mpa, below the level of severe stress



Table 2. Evapotramspimtiom (madday) and
irrigation frequency.

ini ationinterval da s

7

14

28

Frequently irrigated treatments had reduced air filled porosity all were espec' y
30-60 cm layer for most of the irrigation cycle (Table 3). Other experimem a
air, jined porosity less than 0.10 represents a waterlogged situation.

before and 48 in after irri ation in Jul for two de thsTable3. Air-filled orosi
30-60cmO-30cm

beforebefore

0.090.23

0.120.29

0.170.43
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Evapotranspiration, Et
(mill/'day)

Se ternber

5.0

5.0

4.4

soil and plant water status as influenced by

Jul

3.6

3.5

3.3

ini ationinterval da s

7

14

28

Soilandplantwaterin
September

LWP ^^rea

.1.36

.1.76

.2.09

GWC

0.25

0.18

0.15

Ifitisassumedtwodaysofwaterloggingoccurateachirtigation, therewere y gg
the7 dayimgation frequencytreaiment, 18 days forthe 14 day, and 12 days forthe y co
Giventiieyielddiffereiicebetweenthe7and 14daytreato, ontof249kgtin a, Ginean xi
for a day of waterlogging was 18kg lincha, very close to previous estiniates or co on
Constable, 1984; Hodgson and Chan, 1982). These calculations show water deficit stress w 'c may
have occurred later in the inigation cycle for the 28 day treaiment had a low impact on vie
these conditions

Water Use 1:1"lide"q, : Compared with the standard practice of 9 irrigations as ay
frequency and 12hduration, the bestircot", erutof6irrigatio, ,san req, I cy
acornsiderable reduction intotallabo, ,rand irrigation application time. ay 'wig
would apply more water one each occasion. We have insufficient data to calc te a w
budget, bunt it appears a greater yield has been obtained from eq, ,a or
application-an apparentincmnse ill agromomic water use e cie, ,cy.

after

0.21

0.19

0.19

Conclusion

The evidenceforyieldpeiialtiesfi. omwaterlogging emphasisestheimportaiice o arcur g
scheduling to consider evaporative demand, crop growth stage, water requiremens an

after

0.08

0.09

0.08



conditions. For the Ord, the cooler, shorter days daring July certsinly o y requir g '
fi'e uency to avoid waterlogging. For the hotter days in Augiis cotem e
be required.
Soilmariagemeritprasticescanassistwithavoidingwaterloggiiigan GIIcourag GP
to ensure the crop is not stressed during longer inigation miterv s. i age p
coinpastion and fertilizer PIacernerit should recognise active root zonesra
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