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AND WITH INTERCROP

A, CHRISTOPHER LOURDURAJ AND K., CHINASWAM]
Depanment of Agronomy
Agricullural College and Research Institute
Tamil Nadu Agricultural University
Coimbatore 641 003

ABSTRACT

A held expenment was conducted in winter season of 1985 on MUC.9 cotton at the Tamil
Nadu Agricaltural University, Coimbatore to find out the best method of planting of cotion and
intercrop of green 03) and to find the optimumn irrigation regime for scheduling of imgation
" to'get masimum relumns. The results revealed that uniform row planting of cotton with green gram as
intercrop irrigated in every fprrow at IW/CPE ratio of 0,75 was the most remunerive, Irigation at
IW/CPE ratio of 0.50 and imigated in every furrow was the optimum imigation regime for cotton in
pure and mixed stand, The yield of seed cotton and net retuns were on par with that of irgation
scheduled at TW/CPE ratio of 0.75. Alternate furrow imigation saved 35 per cent of irfigation water
compared lo every furrow irrigation, but resulted both in lower yields (15.5 per cent) and net retums
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Intercropping in  cotton is a common
agronomic practice (o get increased returns without
affecting the main crop. For maximum returns,
attention must be paid to the proportion and method
of planting of component crops. Information is
available on the effect of iraigation regimes on pure
crop of cotton, but only limited information is
available on the water requirement and water use
efficiency of cotton under intercropping situation.
Scheduling of irrigation and water application have
to be carefully done under intercropping situations
of cotton - green gram inlercropping as green gram
is susceptible (o excess moisture.

Hence, this study was undertaken (i) to [ind out
the best irrigation regime for colton in pure and
mixed stand (i) to find out the best method of
planting of maincrop and intercrop and (iii) to find
out the possibility of economising irrigation water
by adopting alternate furrow irrigation,

MATERIALS AND METHODS

A field experiment was conducted al the Tamil
Nadu Agricultural University, Coimbatore during
winter season of 1985 to evaluate the optimum
irrigation regime for cotton in pure stand and under
intercropping situation and to findout the best
method of planting of maincrop and intercrop
(green gram, CO 3.) The experiment was laid oul in
ssphit  plot  design  with  theee  rephications,
Combination of cropping and irrgation methods

Cotton, Pure Crep, Intercrop, Irrigation

under subplots. Irrigation regimes were scheduled
based on climatological and seil moisture depletion
approaches.

Mainplot treatments

Notation used Treatments

Pl : Sole crop of cotton, every furrow
irrigation.

P2  : Solecrop of cotion, aliernaie
furrow irrigation,

P3  : Uniform row planting of cotton with
intercrop, every furrow irrigation.

P4 : Uniform row plﬁnling of cotton with
intercrop, alternate furrow irrigation.

P5  : TPaired row planting of cotton with
intercrop, cvery furrow irrigation.

P6  ; Pawred row planting of cotton with

intercrop, alternate furrow irrigation.

Sub-plot treatments

1 : Trrigation at IW/CPE ratio of 0.75
12 @ Imigation at IW/CPE ratio of (.50
3 ¢ Irrigation at 75 per cent depletion of

available soil moisture

Sole ecrop of cotton was sown ab the

recommended spacing of 75 & 30 em o case of
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unilorm row planting of cotton with intercrop,
ridges were formed at 75 cm apart and cotlon was
sown on one side of the ridge with the spacing of
30 em amd on the other side with the spacing of 15
cm, In paired row system of planting, cotton was
sown on the iuner aspeet of the ridges formed 60
em apart. leaving 90 em between pairs of rows,
Two rows of intererop were raised in the interspace
ol 90 em. All plots were irrigated immediately after
sowing and life irrigation was given on the third
day of sowing (o all the plots. The amount of water
let into each plot was measured with the use of
parshal Mume,

RESULTS AND DISCUSSION

Growth characters of cotton

Growing green gram as intercrop in cotton did
not significantly influence the plant height, leal
arca and dry matter production (DMP) of cotton |
although sole crop of colton irrigated in  every
furrow  recorded numerically higher DMP
compared Lo collon intercropped with green gram
irrigaied in every furrow (Table 1). However,
alternate furrow irrigation significantly reduced the
above characters All the growth characters were

Table L. Effeet of treatmenis on various faclors

affected by the jrripation regimes. with irrigation
given at IW/CPE ratio of 0,75 (11) recording the
highest value and irrigation at 75 per eent depletion
ol available soil moisture (13), the lowest,

Yield attributes

Planting methods aflfected the number of bolls
per plant, being the lowest in unifonn row planting
of colton irrigated in aliernaie” furrows (9.49).
Alternate furrow irrigation resulted in reduction in
boll number compared to every furrow irrigation.
However, number of monopodial brunches per
plant, number of fruiting points per plant, and boll
weight were not alfected by the planting methods,

Irrigation regimes aflfected only the number of
bolls per plant, being lowest (9.83) in plots
irrigated at 75 per cent depletion of available soil
moisture (I3) The increase in number of bolls per
plant in 11 and Iz could be attributed to higher ASM
(41.7 and 24.2% respectively) at cach irrigation and
higher total water applied. Moursi ef al. (1976) also
observed a decrease in number of bolls with
irrigation after an increasing depletion of available
soil water.

T el ig g DO B Sedcnon O T
stage (zilant) (Maofplon) ' it (g harvest (em)  [kg/had (e
wain Flal
Pl 150,70 18.06 11.01 504 1718 - - 4108
P2 12917 17.20 10.19 4.76 1441 - - 2704
P3 15047 1731 10.74 4.83 GBS 47.81 3 5245
14 120.54 15.49 .49 443 1380 46.05 anz 09
Ps 12518 17,74 10.49 475 619 45,85 i3 46685
Pi 13192 17.68 10,07 4.56 {424 47.20 iz I61h
SED £.235 1.235 0.253 0450 47478 |.685 1783 24580
ch 18391 M3 (1.564 NS 105.670 N§ NS 54764
Sub Pl
I 142,77 17.69 10.79 4.83 1606 48.66 346 4139
I 138.51 17.57 10.38 4.83 1552 47,70 336 4033
I 124003 16.47 9.43 4.50 1476 46.00 328 3632
SED 0,525 1.297 0.219 (1262 I0.087 L.oo7 17.015 119.24
L fl‘l __I‘l A67 NS 0.452 N3 62,0499 N8 NS 246,12
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Table 2. “Waler requirement (mm)

Iesigai . - ‘“‘“?“““'“f’."‘:”"'“.“ Total water applicd ' ;

rigation regime Irrization (No.) applied per irmigation (mm] Waler requirement {mm)
L , {mm)

EK’MPE ratio of 0.75 (1)

Rvery furrow irrigation i 50 axin.i 6931

Altemate furrow irrigation 10 25 2800 93|

IVACPE of 0.50 (1)

Every lurrow irrigation 7 5l) 3300 5509

Altemate furrow irrigation 7 25 2050 4259

78 per cont depletion of ASM (13)

Every furrow irrization ] 4623 26,9 502.4

Altermate furrow irngation 7 2312 195.6 4331

Seed cotton yield

The planting methods affected the seed cotton
yield. Sole crop of cotton irrigated in every furrow
recorded the highest sced cotton yield while
uniform row planting of cotton with intercrop
imigated in alternate furrows recorded the lowest
seed cotton yield. The seed cotton yield of sole crop
of cotton (1580 ke/ha) was on par with cotton
intercropped  with green gram (1527 kg/ha).
Allernate furrow irrigation resulted in reduction in
seed cotton yield (15.5 per cent) compared (o every
furrow irrigation.

Trrigation regimes affected the yicld of seed
cotton. No signilicant differences in seed cotton
yields was recorded between scheduling of
irrigation at IW/CPE ratio of 0.75 and IW/CPE
ratio of (.50 but-scheduling of irrigation at 75 per
cent depletion of ASM reduced the sced colton
vield. This may probably be due to low ASM at this
irrigation treatment (25% ) compared (o irrigation at
JWICPE rativ of 0.75 und .50 (41.7% and 34.3%
respectively ). Under low moisture level, the growth
of the crop was stunted and Tess number of fruit
bearing branches and holls were recorded. This
resulted in poor vield hecause of inoisture stress,

Effect of planting methods and irrigation
resimes on green gram

Plant height and DMP

The phant beipht of intererop was gt elivcted
by plantimg methods and dragation egimies, Tle

cotton in uniform rows than in paired rows, which
is probably due lo more population of intercrop in
uniform row planting.

Yield of intercrop

Highest vield (396 kg/ha) of intercrop was
recorded in uniform row planting of green gram
with cotton irrigated in every furrow, through it
failed 10 auam the level of significance. Irrigation
regimes did not significantly affect the green gram
yield. This could he due to the fact the green gram
1s 2 low waler requiring crop.

Total waler requirement

The total water consumed under different
irrigation regimes varied from 425.9 mm to 693.1
mm (Table 2). Though seed conon vield. gross
returns and net returns were higher when irrigation
was scheduled at IW/CPE ratio of (175, it was on
par with thut of imigation seheduled at 1W/CPE
raties of (.30, Hence, imigation a1 IW/CPE ratio of
{150 15 the opumum frigation regime for cotton,
On an wverage alterate fisrrow irrigabien consumed
35 por cont less of irigation water compared o
every furrow igation but resubted in Tower seed
corten viehls,

Water use efficience (WUE)

Iocase of every Tnrcow wrigation, highest
WHE (302 Lefledmmn was secionded wlhen cotton
was iraded of 75 per cent depizinom of ARML In
frnesy  ngatnm,  woration
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Table 3, Water use efficiency (kpMa'mm)

i 8

Yield of intercrop

Treatment  Yield of seed colton (kgfha) (kg geains/ha) Waiter used (i) Iﬂft&fﬁf{llﬂi’mml .
™ ] 1805 - {93, 1 B
la 1750 - 5509 A ]
la 160 - S02.4 TiR4 .
Pa h | 511 - 403, 1 3
Is 1424 - 4259 3344
I 1400 - 433.1 3232
P3 li 1780 376 693.1 I
Iz 1710 395 ERTIRY 382
3] 1564 418 502.4 3045
P I 1403 341 493.1 3536
Iz 1385 297 4254 3 bdh
I 1353 267 4331 37
Ps I 1690 327 693.1 2810
[ 618 341 5509 3550
Is 550 34) 5024 3.753
Py I 1459 339 d493.] 3645
I2 1422 3l 4159 4.069
I 1392 280 433.0 3873
highest (3.787 kg/ha/mm) WUE. Irrigation  sole crop of cotton (Rs.3,406/ha). The results

scheduled at TW/CPE ratio of (.75 recorded the
lowest WUE in both every fmrow (2.875
kgfha/mm) and aliermate furrow (3,407 kg/ha/mm)
irrigation,  Irrespective  of  planting  methods,
alternate furrow irrigation resulted in higher WUE
compared to every [urrow frrigation. Reduction in
WUE when more quantity of water was applied
could be because, in higher moisture regimes more
moisture is used for evaporation rather then for
production, thereby reducing the WUE. The WUE
‘under cotton intercropped with green gram was
found to be more (3.659 kg/ha/mm) than that in
colton in pure stand (3,096 kg/ha/mm),

Net returns

Highest net return ol Rs.5,244/ha was realised
from uniform row planting of cotion with green
wram as intercrop imigated in every furrow (Table
1). Sole erop of cotton irrigated in allernate furrows
recorded  reduced  net  relurns (Rs.2,704/ha)
compared 1o all  other  planting  methods.
Intercropping of colton with green gram resulted in
increased net returns (Rs.4,209/ha) compared Lo

clearly reveal that irrespective of the method of
irigation followed highest net returns could be
obtained by intercropping green gram with cotton,
than sole crop of cotlon.

Irrigation regimes affected the net returns with
irrigation scheduled at TW/CUE ratio of 0.75
recording the highest net returns and irrigation at
75 per cent depletion of ASM, the lowest,

From this study, it was concluded that uniform
row planting of colton with green gram as intercrop
irrigated in every [urrow is the most remunerative
system of irrigation scheduled for cotton. Allernate
furrow irrigation resulted in saving of 35 per cent
of irrigation water but seed cotton yield was
reduced.
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