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ABSTRACT

Surge irvigation was compared with continuous [ow m!

vhmmw e "o L

cies perponse, irrioation water reguirement and water saving inoevneSooe | e Sunflowys il
REEE was grown'in dovble row spacing of 12002230 crn (60 x 5o cnt Toeie was ey ae b
diticrence in yield between surge and comtinuous Now, However, there w1906 and 547 0

savpke of water In surge irrigation as compared to continuous Now amd v aventional farmer e o
re=seciively, Tt is due to the reduction in water front advance time in urec secthed pactialar s s

the yniial irigation.
.7+ VORDS :

Sunflowes 1= e of the important oilseed crops
and often gvovn ss rainfed crop. With the
introduction o+ unids, it is imperative to go in for
irrigation 10 amise the production. A new
method of & S-ion, v, surge irrigation ol
delivering wanr ¢ long furrows, with a scries of
*ON" and “OF! " :noades with uniform time spans,
was tested wits o following objectives: .

a) o fing - 0 the irrigation walter reguirement
in suree compas:: 1o continuous (ow for sunflower
b} wo study the o soase of sunflower to surge irmigation
+ature distribution patten,

and ¢ o sy =
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. owwas carried out in_black soil
. BD-145 Mgm™) a the
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Table 1. Timer versus dislance covered in
cond inmousfsimrge Oow

Distance inm,

Tnitial stage (1 to 3 Later stage (410 7)

irrigation) prripation

i Surge ; Surge

Contimuous ( M::Ecu . E;i::]tmu?u; (Advance &

(Advance) Recession) LA Recession)
10 45 75 55 &0
20 84 123 105 128
30 108 i3 119 146
40 123 150 144 150)
S0 130 150 (45 Min.) (35 Min.}
] 150

applied by surge (IW = 2.5 cm). Soil samples were
laken one day after imrigation pattern ull next
“irrigation.’ All the observation (both biometric and
soil moisture) were taken for every 25 m length.

The plot was maintained weed free throughout the

crop period.
RESULTS AND DISCUSSIONS

Irrigation and the quantity of water

Continuous flow took more time of 60 minutes
to cover 150 m length compared to the surge flow
where il took only 40 min, at the constant flow rate
of 1.5 Ips. (Fig.1} This time variation of 20 min,
was found For imtial irrigations only (Table 1).
However, for the subsequent irrigation i.e. 4 to Tth
irrigation, the tme period was cut shorl to 45 min,
and 35 min, in continuous and surge flow
respectively. 1t may be due to increase in bulk
density nf the soil, This time difference has further
come down Tor the subsequent irrigations and it was

Table 3{aAvailable soil moisture (%) under continuous fow
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Tohle 2. Cuantity u'I' water applied and per cent sa;.'in;:

Irrimaticn Saving as Savinein
Method waler depth Geinped HnEe
i (etm) farmers _ comypared 1o
method (%) eont. Aowe 775
* Farmers method 35 '
(Projected) )
Aflter accounting 41,18
for efficineey
£5%
Continwous flow 23,20 437
' (10)
Surae flow 18.65 54.7 19.6
(10)

* Estimated at 3 em per irrigation for 7 irrigations. Doe
consideration was given for application efficiency of 85 per
cenl. Figures in the parantheses are number ol arrigations,

almost same in both the methods to cover 130 m
length of furrows, According to Humpherys (1989)
the surge irrigation has its greatest eftect during the
first irrigation of the season Lill the soil bulk density
was low, The resull obtained in the present

“investigation also indicated the same trend. Thus.

there wils saving of water in surge irrigation due o
the early advancement of water front td the tail end
(20 min.) which in turn is due to the reduction in
infiltration of water ‘due 1o surface consolidation.
filling of cracks which lformed in the furrow bed
and air entrapment. :

Quantity of irrigation water applied and the
amount of water saved over the crop period in
continuous/surge flow compared to the projecied
farmers method of irrigation is reported in Table 2.

Brown ef al., (1988) observed that a thin
coating of fine sediment on the furrow bed reduced
intake rate by 50 per cent, This is ofcourse for the
first few irrigations where the surge effect was

Dimlim fm} . Dt Tise Ox)

Ch sampling (cm) 0 | T 120 168
025 0-15 22.5 826 58.0 22.6 2.6
15-30 8.2 79.6 69.8 554 47.1

26-50 015 35.0 723 44.0 30,4 204
{5-30 26.7 1.1 65.6 454 34,4

51.75 0-15 226 . B8.2 469 316 12.3
15-30 382 T8.0 w18 d4.8 213

76-100 0-15 8.2 0.0 448 24.6 19.8
. 15-30 259 77.5 62.1 43.6 20.4
101-125 {115 .l 94,6 445 38.6 30.8
15-30 26.1 64,42 41.5 246 12,1

126150 0-15 4.8 95,2 530 357 155
15-30 18.1 76.8 58.5 50.1° 45.8
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Tnh]t D). Available soil moisture (%) under surpe flow

Distince () - Depthof ' . Thme )
sampling (cm) 0 24 72 120 168
0-25 0-15 2.9 g4.1 51.4 30.0 273
15-30 51.6° 85.3 60,1 409 26.6
26-50 0-15 206 85.4 £i6.3 514 13.7
15-30 17.0 86.4 71.8 46.90 331
51-75 0-15 ‘195 628 54.0 339 521
. 15-30 19.8 77.85 - 48.4 27.0 17.80
75-100 0-15 70.7 76.3 379 20.71 14.60
15-30 326 67.4 51.5 42.10 18.50
101-125 0-15 17.35 70.5 56.3 428 276
15-30 29.03 66,38 53.7 24.6 227
126-150 0-15 10.4 854 406 350 31.5
- 15-30 175 82.0 532 7.2 33.5

(projected) farmers, method of irrigation (here was

Table 4. - Sunflower seed vicld ) .
i a saving of 54.7 per cent in surge flow and 43.7 per

; =} . P
Distance (m) Yiekd (tha ) cent in continuous flow.
Continuous flow Surge flow . _
025 . 208 2.08 Moisture content and moisture uepreuun
26-50 242 251 pattern
51-75 27 2.16 :
76-100 263 283 In general, the top layer (0-15 ¢m) soil has less
101-125 2.80 i - moisture compared to the bottom layer (15-20 cm)
126-150 3.17 3.30 in respect of the time of -sampling except ol iirst
SED CD (5% sampling i.e. 24 hr after irrigation. During the (irsi
Method gig tﬁ; sampling, the moisture (Tables 3a, 3h) content in
Wgee: - - the top layer was slightly more than the hotten
Method x distance 0.40 N§ ; s : i . -
layer showing that there was slow infiltrauon as the:

soil was having more of clay content. The variation
in moisture contenl between the two depths was
greater in continuous flow than in surge flow and it

more. In the present study, for the total crop period
there was a saving of 19.6 per cent in surge flow
compared to continuous flow. As compared the

== Cargiesdln Fow 1]
ar o= il miagm
w0 - g . ‘
=dp = Dol mumm .
- — AT g . &0 0
Ll
- 4 -’ = 3 - o -
i it -
= . * ®
i fme ot
. -, r
0 = 'y
o o
' - n‘ o vy
¥ W M L1 Lo S 1 B - LTI o 0 L] 5] 1B - T F [ 1 B
Dladamcs (mh Deslunce (m]

Fig. Water Front advance in continuous vi, surge Mow
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ASM ), ASM ASM 7,
o 100 oG
&0 &0 &0 .
20 = 20 20
' 1 ! I | - o 1 1
2L 72 120 68  Yu 12 120 1E8 2L 72 120 168
Hrs {Afler irrigation) Hrs {Aer irrigation) Hrs (After irrigation)
0-25M 25-50 M 50-73 M
W O—0 0 -15 £m
iTi.e—® 15-30 cm
ASM ¥, ASH CASM O
BO ED {[+]4]
auM 0 60
oL | | 0 | | ] * | 1 |
24 7 120 168 24 72 120 168 24 77 120 168
mrs (After irrigation) Hrs (Aller irrigation) Hrs [After irrigation)
75 -100M 00 - 125 M 125 - 150 M

Surge flow soil moisture per cent depletion pattern

may be due to deeper percolation in the continuous
method (Tables 3a, 3b)

Among the two methods of imigation,
continuous flow has more moisture content in the
0-30 cm depth soil than the surge irrigation in the
same depth (Fig. 2, 3). This may be attributed to the
preater quantity: of water consumed by the
continuous flow,

The depletion pattern in both the method
continuous and surge flow was almost same though
in continuous flow the available soil moisture was
slightly on the higher side compared to surge fow.
Among the different intervals of distance along the
furrow in continuous flow the variation in moisture

content was the highest at the head and gradually

decreases till 125 m and again it raiscs in the last 25
m (126 - 150 m) indicating water stagnation at the
tail end. But in surge flow, the variation in the

moisture content between ‘the depth “was almost
uniform exceptin 75 to 100 m length. Again at the
tail end there was more variation which was again
due to water stagnation at the eénd but it was lcss
compared 1o continuous [ow. The depletion
irrespective of the method was fasier initially and
later it slows down,

Seed Yield

There was no significant difference in seed
yield between the methods i.e. between continuous
flow and surge flow and the same result was
obtained for the interaction also. However. there
was significant variation in yields for the difterent
distances measured from head to tail. '

The general trend observed was that the yicld
progressively increased as the distance advances

“irrespective: of the method except at the (hird

distance (50-75 m) for the reasons not known.
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. ﬁ” if.. " '
100 ’ oo 100 sl
B0 &0 B0
20
20
| I ] | 20
| ] |
% - m _l!_n 188 2 72 120 188 2 72 TJID 168
Hrsihf_ier irrigation) Hrs{ Afler irrigation) Hrs {Afler irrigation)
0-25 M 2550 M 50 275 M
o o—0 0-15 cm
——a 15 -30 cm
ASM ", '
- it ASM Y, 100 ASM ¥,
B0 60 50
20 20 '
’ P | l TR | | l w0 | ]
n 120 168 - 2¢ 72 120 168 24 72 120 168

s (After irrigation)
75 -100M

Hrs (After irrigation)

W00 -125M

Hrs [After rrigation)

125 150 M

Continuous flow soil moisture per cent depletion patiern

Though this kind of result was not expected in
surge flow where there should have been a uniform
vield trend- throughout the length with a slight
depresssion in the middle distance. In continuous
flow the result should have been in the reverse
irend Lo what was obtained because of increasing
guantity of water availability near the head.
Inermiltant rains have mitigated the differences in
yield, (between the methods and within the
methods under different distances) that would have
wherwise been obtained as expected. The present
rend of yield which is increasing progressively
towards the tail end of the furrow may be atiributed
to the nutrients applied both basal as well as top
dressing might have been carried away by the
running water and deposited at the end. To confirm
this further investigation is required.

A saving of 19.6 per cent water was oblained
in surpe flow as compared (o continuous flow
without any reduction in yield whereas the yicld

was slightly 'on the higher side compared o the
continuous' flow. However, when continuous and
surge flow compared with projected larmers
method there was a considerable amount of water
saving 54.7 per cent in surge [low and 43.7 per cenl
in continuous flow. Regarding the seed yield there
was no significant differences among the methods,
Surge irrigation in sunflower i observed 1o he
successful in the given season with internmiman
rainfall,
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