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INTRODUCTION

e Appropriate irrigation scheduling not widely
practiced despite availability of large number of
tools

» Water budget calculations as too much trouble and crop
models perceived as too complex and difficult to use

* Many farmers do not have easy access to such
technologies

e |rrigation management practices should be
simplistic and understandable to insure adoption

e Simple and easy to use irrigation scheduling tools

e |Irrigation charts or calendars based on LTM weather
data

Deliverable 3

Formulate IBMP for efficient
and profitable use of

irrigation water @

Irrigation Scheduling

%alendar DST

INCREASING WATER USE

EFFICIENCY OF IRRIGATED
SUGARCANE BY MEANS OF
SPECIFIC AGRONOMIC PRACTICES

Objectives

e To develop a set of irrigation scheduling calendar
guidelines to show recommended irrigation
cycles for different months of the year:

e Cutting date

 Bare or trashed ground cover

« Quick or slow canopy development rate

« Single or tramline plant spacing arrangements

e Secondary objective to provide irrigation system
design criteria information
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Methodology Weather data
Sl Altitude Data record
. . AWS (Lat and
3.Irrigation e ~ D (m) (Years)
Schedu“ng 1 Caneslm Southern Irrigated Area (Northern KwaZulu-Natal)
Calendar DST CrOp MOdel Empangeni ;?: Z;: 102 5
N~ < " 28°43'S
Heatonville s 200 10
' N 31°48'E
Model Inputs wababa | ZZS | g5 )
Weather e R 1
Agronomic
S / Northern Irrigated Area (Mpumalanga)
Coopersdal ;i: g?: 170 7
2.' Average Komatipoort ;i: ég:g 200 8
Daily CWU,,, vacre | ZES | s
| |
M// m//
~ Agronomic inputs - Model performance
MiodeT variable Vaiue Canopy development
Irrigation system Dragline 100 _
Stand time 12 hour / 35mm net (42mm gross)
Refill level Field capacity .
Minimum irrigation cycle 6 days ® 80 .
Plant or Ratoon crop Ratoon S
Soil surface cover Bare or Trash §' 60 + Bare N14
Row spacing LB (i Ehl a"—; —Bare N14-Sim
1.2 m x 0.6 m tramline € Bare N26
. N14 (fast canopy) < 40 . Bare N26-Sim
Wy N26 (slow canop);) _g . Trash N14
. . 8 Trash N14-Sim
e Harvest season - April start and December finish r 20 . o Trash N26
8 —Trash N26-Sim
e Crops usually harvested at age of 12 months 0 1= ‘ ‘
¢ 5 . 0O 30 60 90 120 150 180 210 240 270 300 330 360 390
e Crop cycles are so called ‘dry cycles’ —assumption Days After Start
made that rainfall was equal to zero
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Average daily pot CWU

Southern irrigated area (Pongola):
N14 single row (1.5 m) - For a range of crop cycles under trash conditions

Harvest Annual
Date 1 2 3 4 5 6 7 9 10 1 12 total
Mar: 0.09 053 081 093 117 187 281 380 473 ad 543 469 917

0.03 0.09 015 0.24 0.65 160 277 433 503 5.20 4.60 375 862
0.01 0.01 0.03 0.18 082 208 3.66 495 510 4.54 37 298 852
001 0.01 010 064 186 351 470 520 452 370 295 254 904
00 05 168 338 463 50 465 369 9 A4 50 963
.03 28 303 443 483 448 374 28 253 234 1005
005 05 27 39 468 | 436 362 208 252 pE 292 ki) 1033
0.07 102 3.03 4.27 417 | 354 288 256 244 288 3.64 4.36 1057
0.12 146 335 381 338 278 242 247 282 3.88 4.32 475 1068
020 179 309 309 265 232 230 282 347 419 467 549 1091

e

Average daily pot CWU

Southern irrigated area (Pongola):
N14 single row (1.5 m) - For a range of crop cycles under burnt conditions

Harvest Annual
Date 1 2 3 4 5 6 7 8 9 10 1 12 total
Mar: 077 144 173 175 216  3.06 389 469 54 587 572 487 1255
Apr: 0.49 041 07 082 181 322 417 542 573 563 485 389 1135
May: 0.40 021 022 080 2371 372 5.02 587 562 483 387 3.08 1099
Jun: 038 023 046 218 361 498 565 57T 482 387 3.05 263 1146

lul- 044 04 1480 A 489 564 GA1 49 It & 5 1203
0.8 104 n0E 4T s sEm 480 389 308 282 257 303 1238
073 200 426 5.38 548 477 384 312 261 257 3.02 379 1264
0.86 310 494 5.37 470 382 3.05 269 255 3.0 378 4.50 1286
1.09 377 502 4.59 377 300 258 262 3.00 37s 4.51 4.91 1292

147 396 43 366 297 255 250 305 372 445 487 5.67 1307
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i Irrigation Scheduling Calendar DST

SELECT OPTIONS
Rate uic
Row Spacing Tramiing
|Ground cover Bum:
b
3
Harvestate| Mar | apr | Way | un | su | mug | sep | oct | mov | Dec | yan | Fob | mar | aor [wmay| sunl su| aug | sep | oot | wov
Mar__|aworcumng| 25
Apr s cuin No i |4
May s cul No g | Norig | 1
Jun v o | Nolrig | 25
Jul Jaer cunn No g | 10
Aug e cuef Notrig | 0
Sep s cusng 17
oot [
Nov Janccung| 12
Dec laercues] 0
HarvestDate| Mar | Apr | May | sun | Ju | Aug | Sep | Oct | Mov | Dec | van | Feb | Mar | Aor | way| sun | ui | Aug | sep | oct | wov
Mar 1o | 2 2 10 | 14 | om s 7 7 7 | s
Apr o | 22 |5 | 2| w0 7 7 7| s | w0
May i | 12 | 10 7 7 7 | 8 | 0|
Jdun 25 | 13 | 10 7 7 7 | s | oluslr
Jul 5 | 10 7 7 7 | 8 [ wlwalw]o
Aug 1 8 7 7 | s | wolalr]o]m
Sep 5 | 8 7 8 | 8 | wo|m|wla|w]|is
oct 10 7 s | 5 [0 lmlwle e a| n
Nov s s | 8 |10 || wlefar]|a| n ]
Dec o | o Jwolwlwlal ] al] u s 7
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n} FEEL g Cab te] - Microsoft Excel -8x ) FEEE 0 [F o ade] - Microsol Excel
| hame | wit mgelyow  fomis  Dua R Vew  Beowpe  Add 8-0x | hame | wit mgelyow  fomis  Dua R Vew  Bewlog Akt
[k i kA [ #e] | Fwmere e | j B Fm (W) D P b Ja (K[ ] Fweere e ] B I S Wt
S e = e B S N T S e = e R N
0 vemurian [0 00 A [ | o] (8- % o ] oo o G Do o o, S fede 0 remurian [0 00 A [ | Svrgacime [Bn oo ] oo oman O Do o o, S8 fede
s - g — 5| o= n g - G5 - g — 5 o= n g
03 L | Quick z A2d *9 Ju| Harvest Date
A B c "] T F G H ! 4 A B c D E F G H !
1
? SELECT OPTIONS )
| sl
5 Canopy D p Rate Quick .
BY i N »:Harvest Date| Mar Apr May Jun Jul Aug Sep Oct
«+ Row Spacing Single
; Ground cover Burnt s Mar 20 20 21 14 9 7 6
Nearest Weather Station Komatipoort
J poo ] = Apr 3 20 1 7 6
» Irrigation Application Amount (mm) 35
27 May 15 8 7
J s Jun 26 9 7
10
B Jul 10 7
« Harvest Date| Mar Apr May Jun Jul Aug Sep Oct Nov
v Au 15 8
12 Mar After Cutting 28 g
51 Se| 10
13 Apl' Aiter Cutting NO Irrig 17 P
2 Oct
«  May aftercuting Nolrrig | Nolrig | 9
s naso st | NI leri a7 L Nov
44+ n| Calculator  Datobase  Sheett ¥ TR . o 4+ 0| Calculator  Datobase  Sheett ¥3) [HL .
[pesty D W ¢ " ) [pesty D 0 3o
‘Eh_}_ FERG i Cadendars_rerun_calculator b (2) [Comp dode] - Microsoft Excel -8 D) FERG i Cadendars_rerun_calculator b(2) [Compatibility Mode] - Microsoh Excel
S hame | win mgeuyow  fomis  Om R vew  Drwlope  Adtis #-0x S hame | win mgeuyow  fomis  Om R vew Do Adsis
ek e K [ ] | e e ene - ; B = 3] [ . ek R I =T ene . ; B = 3] [
e i R e e R N e i = [ NG
i et B R ERFSICE LT i RO oot hlion LG ™ Frma o | PO 20 ) O ) [0 e e« (B o0 oot Pt ] v O Fi—o CEEl
psows 5 o y - Dl P w g , psows 5 o y - Sl P w tang
04 . Je Tramine ; ¥ A2 @ Ju| Harvest Date :
A ] c o E E G H 1 J A ] c ] E E G H 1
1
2 SELECT OPTIONS n
Canopy Develop Rate Quick
2 By . - »«|Harvest Date| Mar Apr May Jun Jul Aug Sep Oct
+ Row Spacing Tramline -
e
s Ground cover 2 Mar 16 17 18 13 8 7 6
¢ Nearest Weather Station Komatipoort | L Apr 27 1 9 7 5
» Irrigation Application Amount (mm) 35
21 May 12 7 6
2 »  Jun 17 8 6
10
2 Jul 9 6
« Harvest Date| Mar Apr May Jun Jul Aug Sep Oct Nov
w  Au 1 7
12 Mar After Cutting 22 g
31 Se 8
13 Apl’ After Cutting NO Irrig 1 P
% Oct
«  May AfterCutting Mo Irrig | Nolrig | 2
lin ptann sssinn | Nl Ipri 17 L Nov
474+ | Calculator - Batabose  Sheett 3 = Tw = i 4 4+ | Calculator - Btabose  Sheett 3 THL =
[Ready T ] ¢ P [eacy 23 R
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(o) 2 Calencrsteru_cakubdor b 2) (<o de] - Wicrosof Excel — B X
| hame | wit mgelyow  fomis  Dua R Vew  Beowpe  Add 9-0x
B u; i K [ ] Z e Geneed K 3 331 ;:m AT
P pcamari W00 e A [ o] -0 o of ] Gl i GOt o i s et
G - — — sy s rsing
05 . Ju Trash ¥
A B [ D E F 6 H 1 i §
i
2 SELECT OPTIONS
5 Canopy Devel Rate Quick
«+ Row Spacing Tramline
s Ground cover Trash -
] Nearest Weather Station =
» Irrigation Application Amount (mm) 35
9
10
« Harvest Date| Mar Apr May Jun Jul Aug Sep Oct Nov
»  Mar  |afercuting Nolrrig | 15
w  Apr Aftor Cutting No Irrig | Nolrrig | 27
" May Aftercutting  No Irrig | No Irrig | No Irrig 3
L. ~_m=|n'.;o?_ s At (NS l.m'- Aln lrrie 14
[pesty D | ¢ )
n% FEEG ‘Cabenclars_resun_cakculator b (2) (Compatiblity Mode] - Microsoft Excel -®Xx
S hame | win mgeuyow  fomis  Om R vew  Drwlope  Adtis #-0x
. :zm s LT T emerd K g5 =30 ;:TM.N A
" roman 20 B9 A 8 o] 95 38 8] Gt romen b G s L s e
appas o s b s a g
] v ol 20 ¥
A B G o E 3 G H 1 .
i
2 SELECT OPTIONS
;5 Canopy Develop Rate Quick
+ Row Spacing Tramline
s Ground cover Trash
¢ Nearest Weather Station Komatipoort
» Irrigation Application Amount (mm), 20
9
10
« Harvest Date| Mar Apr May Jun Jul Aug Sep Oct Nov
2w Mar  |aercuting Nolrrig | 15
o Apr Aftercutiing No Irrig | Nolrrig | 27
" May After Cutting No Irrig | No Irrig | No Irrig 3
i n_m.:'.u.;‘_ e Ada. Al IT“'- AL I—rin_ 14 \
—t

= da-c Cabenclars_rerun_caloulator b(2) [Compat de] - Microsoh Excel
) e | st mios romis ows meiee ew cemopw Ao
ks i oK [ ] | Fwnere Geneed K 3 331 ;:m AT
it e v 2 2B 5= A (8 ] Sreaco (B 0|08 Cockb ¥ e [sechucations | 7o K
Cigbowg Fone sgprare tamber . s s [
A2d - Ju| Harvest Date
A B G D E 3 G H 1
23
»:Harvest Date| Mar Apr May Jun Jul Aug Sep Oct
2 Mar 27 26 17 10 8 6
» Apr 37 16 9 7
27 May 12 8
s Jun 16 9
B Jul 20 9
w  Aug "
51 Sep 19
2 Oct
3 Nov
4 4+ ] Calculator . Databose  Sheett 3 THL
[pesty D D0
FECEEE ‘Cabencars_rerun_cakculaton b (2) (Compatibility bode] - Microsoh Excel
5 e | it s romins 0w meee vee  oomopw haoes
n :z; sl G K (B Fweere G K @y o= ;:M s A
b ematbiee [ W G A B W R R S ke (-8 0 ff"..f.".l";‘r’“yﬁ‘.‘—“;;'.'.— Pt Do formt :I:,: ;,.::
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A28 v (& Ju_ Harvest Date
A ] c ] E E G H 1
23
»«|Harvest Date| Mar Apr May Jun Jul Aug Sep Oct
= Mar 16 15 10 6 4 4
= Apr 21 4 5 4
21 May 7 5
»  Jun 9 5
x Jul 1 5
»  Aug 6
£l Sep 1"
% Oct
3 Nov
4 4+ | Calculator - Btabose  Sheett 3 [HL
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Accounting for rainfall
‘Rainfall rule’

e Number of delay days = Rainfall amount /
Average daily ET

e Should be limited to
® 6 days - Nov to Feb
e 7 days - Mar, Sep, Oct
e 8 days - Apr to Aug

mmmmmm

JUN

6-10mm

11-15mm

Rain (mm) 16-21mm
22-27mm

28-34mm

>34mm

0 ®o oo sN

RAIN DELAY

CALCULATOR

Align window with correct month
And read the number of days
To delay before resuming with an
Irrigation cycle, dependent on the
Amount of rain received

o3a

Cost savings

Farm ISCDST ISCDST

Practice Burn Trash
Total (mm) 1870 1510 1230
Number of 61 37 31
applications
Cost (R/ha) 5049 4077 3321
R1.50/mm water cost
R1.20/mm energy cost

e Irrigation requirement reduced by 19% (360mm)

e Quantify saving in terms of opportunity cost of
water
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Conclusions

e The ISCDST is an easy to use tool that can be used to
provide simple but appropriate guidelines to schedule
irrigation water applications

e The handheld “Rain delay calculator” can be used to
further adjust predetermined irrigation cycles to account
for the effect of rainfall

e Irrigation calendars potentially have a very wide user
base

¢ Used to facilitate wide scale improvement in commercial
agriculture, but small-scale grower communities should also
be able to benefit from water saving practices and
associated increases in profitability
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