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Crop Sequence Studies Under Different Irrigation Regimes and
Manuring for Vaigai Periyar Command Area

S, SUBRAMANIAN!, 5.D. SUNDARSINGH? and K.P. RAMASWAMLY

Atlempts wore made 1o evolve suitable crop sequence for Vaigal Periyvar Command
Area ‘to maximise the production under resource constraints. An early maturing rice
variety for tha Ist crop (June-Seplamber) followed by a medium duration for the lind crop

{September-October 1o January-February) was found to be the best fit.

lirigotion of &

cm submergence to hairline crack which approximate to 0.3 ammosplicric tension was
as good as continuous submergence resulting in 2 saving of 41 per cenl in irtigation

water.

This zlternate welling and drying resulted in increazed water use efficiongy with

grain production of 52 kafha cm water used, Among the three lavels of manuring tried
100:50:50; kg M. P.0; and R:0fha was found to be morg ecanomic. '

In Canal Command Area of Periyar
and Vaigai over 1.2 takn ha are cropped
with rice both under single crop and
double crop wetlands. The introduc-
tion of high yielding photoinsensitive
garly maturing varieties has opened up
new vistas in crop production. Thus,
even in single. crop wetlands there is
possibility of fitting in a double cropp-
ing programme by resorting to an early
maturing variety followad by medium
duration variety. Better utilization of
. resources like fertilizers and water- will
go & long way in increasing the produc-
tion potential per unit area. At attempt
was made to study the crop seguence
for the Periyar Vaigai river Command
Area for fuller exploitation of the res-
ources,

MATERIALS AND METHODS

" Field experiment was canducted at
the Agricultural College and Reseerch

1-3:

Institute, Miadurai under the New Crop-
ping Patterns ‘and \Water Use Project
sponsored by the Indian Council of
Agricultura| Research to study the pai-
tern of double cropoing with econamic
use of water and fertilizer.

The experimant wes laid out in a
split-plot design, replicaizd four times.
The main piot treatments consisted of
the thres crop sequence Viz.,

S Fice IR 8 — RAice 1R 22
Sa Rice Kanchi — Ring IR 20
S: Rice IR 20 — Rica iR 20

The sub-plot treaiments consisted of
three fertilizer levels viz.,

Wiy 100:50:50 g N, 7.0 & FuCfha
Ma : 150:75:75 g NP0, & £:Cins
M @ 200:100:100 g 16 PeD, B R Of

tried at thres irrigation regimas aliclied
to the sub-sub-plots.  Tiie thres irriza-
tion regimes were

hgranomist and Co-ordinator; Research Assistani: Asgistant Afronomigt. 1TAR

Intograted Project for Reseerch on Water Managemeni and Soii Salinily.
Agricultural College and Research Institute, Maduszi.
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[y * Centinwous submoraones 3 =2 2 cm

l. : 5 em submergonce to hairline crack

I; :+ B cm submergence to haitline crack
excent during active tillering, panicie
initintion and grain formation when
submergenca to satration wes main-
tained.

The soil type was sandy clay |oam
with low evailability of nitrogen (252.0
kgiha). and phosphorus (18.0 kg/ha)
and high availability of potassium (400
kg'ha). The pH of the soil was 7.6,
the E.C. was 0.20 m mhos/cm and the
water holding capacity was 35.7 per
cent.

Since this experiment involved
wrigation treatments, buffer channels
were provided on either side of the
inrigation chennels to control lateral
ceepage. The bunds of the buffer
channels and irrigation channels were
pericdically strengthened by plestering
with mud. The Periyar Canal water
yras used for irrigation and the water
was gauged through 80° V noich for
cach irrigation. The conveyence loss
was veorked out to be 20 psr cent and
therefore the irrigation efficiency was
20 per cent and the quantum of irriga-

tlon water was caleulated accordingly.

£1 the time of harvest. one guard row
was discarded in each plot to eliminate
tke border efiect.

The experiments was conducted
for three consecutive vyears {rom
1673-'74 to 1976-"76. In the same field
the treatments were allotted to the
same plot season after season and year
sfter year. The cropping $esson and
dates of sowing and planting were as
foliows:
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1873-:74 :  Sowing Franlln_u H'a'r_':;rue_.l[ri;i
SiIR8 20673 14773 5.31.73
|R.20 18,10.73 10.11.73 . 18.2,7¢
S, Kanchi  20.6.73  14.7.73 . 10.10.73
I1R.20 11.10.72 291073 B8.2.74
S, IR20  20.6.73 14.7.73  30.10.73
IR.20  18.10,73  10.11.73.  1B.2.74
1874-76;
S IR.B 16.6.74 15.7.74 30.10.74
IR.20 42.10.74 23.11.74 Failure
S; Kanchi 16.6.74  15.7.74 9,10.74
IR.20 121074 23.11.74 Failure
S; IR.20 16.6.74 15.7.74 26.10.74
IR.20 12.10.74 23.11.74 Failure
1975-76
S, IR.8 ° 1.7.75  28.7.75 1.12.75
IR.20 29.10.76 10,12.75 Feilure
S: Kanchi 1.7.75 2R.7.75 18.10.75
iR20 8.10.75 7.11.75 26.2.76
Ss IR.20 1.7.756  28.7.75 11.11.75
IR.20 28.10.75 29.11.75 Failure

==

RESULTS AND DISCUSSION

Sequence : During all the threa
years as inseen from({Table |)Kanchithe

" early maturing rice variety (110 days)

recorded higher grain yield and in the
pooled analysis also the yield of Kan-
chi was significantly higher (6956 kg/
ha) than the medium duration variety
IR.20 (6183 ka/ha) (135 days) which in
turn was superior to IR. 8 (6072 kg/ha)
(140 days). :

The early maturing variety planted
soon after receipt of freshes in the
cansl comes to maturity during Septem-
ber which is relatively a period of bright
sunshine whereas the medium duration
variety planted during the same period
comes to.harvest about 20 to 25 days
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- TABLE [, "Effect of Rotation on the grain yiald of rice {(kafha) (1973—74 to 1975—76)

fﬂara- Sequence 1 Sequenca 2 Sequence 3

IR. & IR, 20 Kanchi IR, 20 IR, 20 __I?EEI-__
1873—74 B3G2 3384 BEBE 3809 5026 3458
1974-75 3202 Fe G423 F 6022 F: ‘
1975—76 GGIE F 7616 4280 7502 E
Mean 5072 6956 6183
SEm 320

CDatP = 0,058 : B5?

F* Denotes failure of crop due to want of jrripation water.

TAELE I]. Effect of Rotalion on the grain yield of rice in 1973-74
{I and |l crop pooled)
Huteimn IR. 8= Kenchi— IR, 20— SEm CD =t
IR, 20 18, 20 iR. 20 B=0.05
. Yieid (kafhay 756 10624 2404 426 73

later and thus, caught in the grip of
monsoon rains. Hence the better
performance of the early maturing vari-
6ty may be attributed to 2 bright sun-
shine and a hicher relative temperature
disparity during the maturity period of
the crop, This is in conformity with the
findings of Subbarayalu {1875).

During 1873-1574 the senuence
Kanchi followed by 1R.20 recorded the
maximum arain yield of 10624 kg/ha
as compared with the other two sequ-
ences IR. &-IR. 20 and IR, 20 - IR.20
(8758 kg and B484 kg/he respectively)
(Table I1). During 1974-1975 only the
firat crop could be successiully raised
and the second crop had to be abond-
enad in the middie due to stoppage ol

irrigation water for the ayacut when the
crop was in flowering stace. During
1975-1976 only the crop following
Kanchi could come to meaturity and the
crop from other two sequences did not
attain maturity since water supply was
totally stopred when they were in flow-
ering (Tablel). The rice fellowing
Kanchi esczped this drought thus, it
may be concluded that for the Comm-
and atea 2 sequence of catly maturing
variety like Kanchi fellowed by medium
duration variety may be a best {it,

Irrigatien : During &l the three
vears the irrigation treatments dio nut
show any signilicant difference on the
vield of the crop thus, scheduling inter-
mittant irrigation o 6 cm submergence
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Water requiroment of rice in crop sequence () and |l Crop of 1973-74)

Crop sequence Duration (Days) Production (kgfha) Water used (em) ’§§§
B : e — Bg3
| Crop Il Crop | Crop 1l Crop | Crop Il Crop Total 1Crop Il Crop Total ‘5 s f—'§
o ] 53
IR. 8 IR, 20 136 130 5362 3384 8756 160 158 318 28
Kanchi IR. 20 115 120 G8EE 3809 10684 96 102 198 54
IR. 20 IR. 20 132 130 5026 3458 8484 120 118 238 36.
TABLE. Illb. Effest of irrigation regimes on rice and water use efficiency
Treatments Yield of grain Water used Water use efficiency SEm CD at
(kg/ha) {em) (kgfha/cm) P = 0.06
I 4512 141 32
la 4316 83 52 426 873
I 4545 101 45

1o hairline crack which approximate to
0.3 atmospheric tension was as good as
continuous submergence. Continuous
submergence consumed maximum water
(141cm)whiie 5em submergence to hair-
line crack consumed the least (83 cm).
The water use efficiency was the hig-
hest (52 kg/ha cm) with submergence to
hairline crack followed by submergen
ce to saturation(45kg/ha cm Table 11Ib).
The water use for the sequence Kanchi-
IR. 20 (238cm) and the grain produ-
ction per cm of water also maximum
(54 ka/ha em) with sequence Kanchi-
IR.20 (Table llla), Besides there was
economy in water use to the extent
of 41 percent with irrigation schedu-
led at hairlinecrack comparedto that
of continuous submergence (Table IlIb).
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These results corroborate the findinas in
this station earlier reported by Subrama-
nian et.al. (1974). The non-response 10
higher water regime may be attributed
to the contribution from shallow water
table (0.5 to 1.0 m) that existed during
the cropping period.

Manuring: The pooled analysis
of manuring revealed the non-response
of any one of the varieties to higher fer-
tilization than 100:50:50 kg N, P,0; and
K.O/ha indicating the economic level to
be the minimum level tried (Table IV ).
However the second crop responded up-
to 200;100:100 kg N, P,0O; and K,O/ha.
The net income was barely Rs. 60/- for
the first increasing level. Which is not
remunerative against the expenditure of
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ruoue IV, Economics of fertilizer application for | Crop (1873-74)

. M'anu'riai leval

| Cost Addl. MNet
. {Kgfha) of Addl.  Addl,  cost of expen- MNet
, Yield Income manures yiald income  manures  diture incomsa
N  P:O; KO (kgfha) Rs, Ps. Rs. Ps. (kgfhe) Rs. Ps. Rs Ps. Rs. Ps. Rs. Ps.
100 : B0 : S0 Ga94 4870.50 514.00 —_ — — — -
150 75 TG 5603 4202.26 771,00 -—B891 -668.25 257,00 771.00 — 095.25
200 ; 100 : 100 5177 388275 102B.00 -1317 —987.76 614.00 102B8.00 -—1501.75
Economics of fertilizer application fer Il Crop (1873—74)
100 : 50 50 3151 23983.25 514.00 — — — — -
150 ; 100 ;: 100 3614 2770.50  771.00 4423 +317.26 257,00 77100 +63.25
200 : 150 ; 150 3857 2892.50 1028.00 4-666 <-499.,50 514.00 1028.0p —74.50
Economics of fertilizer application Mean of pooled for | and |1 Crop (1973—74)
100 : 50 : BO 4843 3632.25 514.00 - - - —_ -
150 : 100 ; 100 4608 3456,76 T771.00 —234 —i75.50 257.00 77100 —&32.50
200 @ 150 : 150 4517 3387.,75 102B.00 —326 —244.50 514,00 1028.00 —753.30

Rs. 2567/- on the fertilizers input over
the minimum dose of 100:50:50 kg N,
P,0% and K,0/ha. The net income for the
second increasing level was negative
(Table IV ). Gopal Rao eral. (1974)
and Sadayappan et al. (1974) from
Madurai and Michaa! Raj et a/., (1974)
from Coimbatare have reported similarly.
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