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Abstract

Small-scale sugarcane farmers in Pongola have temiving real-time advice since 2004-
2005 to enable them to optimally schedule irrigatibhe advice is generated by the web-
based My Canesim system, which uses a crop modebaime weather data to estimate the
best schedule of irrigations for individual fieldghe aim of this short communication is to
report on the accuracy, reliability and impacttoé fidvice at field and scheme level.

Observations of canopy cover, soil water status aak yield in four fields in 2005-2006,
and in nine fields in 2006-2007, show that modehwudations of these variables were
reasonably accurate when the model was suppliddagtturate input data.

The extent of adherence to advice varied betweasoss and between farmers. Some
farmers gained confidence in the advice and follbwemore closely as time progressed.
Some farmers under-irrigated substantially, palaity in 2006-2007, due to low water
supply and inappropriate scheduling.

The number of subscribers to the service increfeed 25 in 2005 to 41 in 2007, out of a
possible 47. A survey amongst users showed that faiwsers:

e found the advice useful and easy to understand{rasted the advice most of time,

* became more aware of the importance of irrigatidmeduling in increasing revenue and
reducing costs, and

* have changed irrigation practices because of thiead

Results suggest that it would be beneficial to icn the service to Pongola farmers and to
explore opportunities to launch similar servicestiner irrigated areas of the sugar industry.
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I ntroduction

Small-scale sugarcane farmers in Pongola (27°Z1S$35'E) have been receiving irrigation
scheduling advice since the 2004-2005 growing se&s@nable them to optimally schedule
irrigation to save water, and to achieve good yaid quality (Smittet al., 2005; Singels and
Smith, 2006). The advice is generated by the wededily Canesim system (Singels, 2007),
which uses a crop model to estimate the best sthedurrigations for individual fields. The
aim of this short communication is to report on #eeuracy, reliability and impact of the
advisory service.
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Method

The My Canesim system was implemented to simulate, on a dailysh#se cane growth and
water balance for subscribed fields, based on fietgberties and near real-time daily weather
data (see Singels and Smith (2006) for full desicny). The system generates simple
irrigation advice for each field and delivers itfesmers using cellular text messages (SMS).
Advice is only sent when a change in irrigationgbice is required, or on Wednesdays.

Irrigation and soil wetting front depth (WFD) warenitored weekly, and canopy cover (CC)
periodically, on four fields in 2005-2006 and omaifields in 2006/07, according to the
methods described in Singels and Smith (2006).

Fresh cane yield (CY) was determined for all fieldgh good mill delivery data. Seasonal
water use (WU) was estimated for all fields witrogdlow meter data (supplied by Impala
Water Users’ Association). Average CY vyield andseeal water were calculated for two
groups of farmers, namely (i) monitor participafftegmers whose fields were monitored and
had good CY and WU data — four in 2005-2006 andhteiig 2006-2007), and (ii) advice

participants (subscribers to the advisory servidt®se fields were not monitored but had
good CY and WU data — 26 in 2005-2006 and 25 ir622007).

Recorded irrigation data was used as soon as @nbeavailable, to adjust input data for
simulations. WFD, CC and CY data were used to agbesaccuracy of model simulations.

It was assumed that the wetting front would reaaepth of 50 cm (hamed WFD50 event)
when simulated available soil water content (ASWyéased by at least 5 mm/d to a value of
more than 80% of the available soil water capa¢hpWC), or when simulated ASW
increased by more than 50 mm/d. An index of agreginetween simulated and recorded soll
water status was calculated as the number of dbrremnulated WFD50 events (when a
WFD50 event was recorded within a week after theutated event), divided by the sum of
the number of correctly simulated WFD50 events, bemof over-estimates (when a
simulated WFD50 event was not recorded) and thebeunof under-estimates (when a
recorded WFD50 event was not simulated).

Adherence to advice was quantified by counting ribenber of unadvised irrigations (Ul),
unadvised stops (US) and advised irrigations (Al) dach field and each growing season.
The adherence score (AS in %) was then calculated a

AS =100 (1 — (Ul + US)/AI) Eq. 1
An AS value of 100% implies that the farmer follalh#ne advice exactly, while a score of O
implies that the farmer executed a number of urssdliactions equal to the number of
advised irrigations.

Farmers’ perceptions of the reliability, accuragyd dmpact of the service were explored
through personal interviews with 20 farmers, usarguestionnaire.
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Results and Discussion

Field evaluation

Simulated canopy cover compared well with measunésngoot mean square error = 18%
and mean bias error = +5%) and the model was alsafture seasonal trends. The accuracy
of soil water status simulations was acceptable ¢f/Amore than 50% and a difference
between the number of over and under-estimatiorlessf than six) for four fields in 2006-
2007 and two fields in 2005-2006. In 2006-2007 thedel tended to under-estimate soll
water status when the ASWC was very low (e.g. Same), when very little water was
applied (e.g. Mncwango and Ntshangase), and inlypadoained fields (Khumalo). In 2005-
2006 the model tended to over-estimate soil watdus for Khumalo and Nene. This could
possibly be due to the doubtful quality of recogdirat the start of the season when recording
procedures were still being established. Furtherestigation is required to identify
appropriate model refinements.

CY (Table 1) was also simulated with acceptableugsmy (root mean square error = 16 t/ha;
mean bias error = 0 t/ha), especially given the¢ tiaat the field average yield is compared to
yield simulated from input data collected in a dnsalmpling area. One exception was the
40% over-estimation of Nene’s yield in 2005-2006iah is ascribed to waterlogging that
was observed in large areas of the field that veignonitored.

Adherenceto advice

The extent of adherence to advice varied betweasoss and between farmers. Generally,
unadvised stops were a bigger problem than unadivisigations, especially in 2006-2007

(see Table 1). This was due to interruptions in gsbleeme water supply (50 days in 2007
compared to 21 days in 2006), electricity cuts edudy non-payment of accounts

(Ntshangase and Mncwango) and pump breakdowns (Bigje

Some farmers (e.g. Mthembu and Simelane) gainefidemte in the advice and followed it
more closely as time progressed. For example, Miloeaver-irrigated substantially in 2005-
2006, but reduced irrigation in 2006-2007 to mdtehideal schedule more closely (Table 1).
In contrast, Nene and Khumalo often deviated fraivice. In 2005-2006, this was primarily
due to excessively long stand times and cycles. fiheers corrected these practices after
field visits by extension staff. In 2006-2007, teas/o farmers often could not irrigate when
advised to do so, due to the frequent unavailgtolitwater.

The average simulated cane yield shortfall dueutmptimal scheduling also varied between
seasons (from 20% in 2005-2006 to 35% in 2006-2G@G0W) between farmers (5-32% in
2005/06 and 19-44% in 2006-2007).

Impact
The number of subscribers to the service incref®ed 25 in 2005 to 41 in 2007, out of a
possible 47. Farmers were mostly keen to subsefiiee the service was explained to them.

A survey revealed that:

* Farmers found the advice useful (20/20), easy tterstand (20/20), agreed with it most
(12/20) or all of the time (8/20), trusted it md3t20) or all of the time (13/20), and
implemented it most (17/20) or all of the time (32

* Farmers became more aware of the importance afation scheduling in increasing
revenue and reducing costs (20/20).
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* Most farmers changed irrigation scheduling becanfstne advice (19/20) and believed
that irrigation water use decreased (5/8) or resththe same (3/8).

» The perceived impact on cane yield varied from hgligincreased (4/9) to slightly
decreased (3/9). The remainder (11/20) were net&oout the impact.

« Sixteen farmers were prepared to pay a small seifeie (8/20 — less than R10/ha; 8/20 —
between R10 and R50/ha).

The scheme average cane yield and water use in20WE6 were substantially lower than in
2005-2006 (70 t/ha and 520 mm compared to 88 tfth 783 mm, respectively). This is
ascribed to lower availability of water in 2006-208s explained previously. For monitor
participants, average yield and water use wereeni¢g®2 t/ha and 791 mm compared to 78
t/ha and 637 mm, respectively), and the decreageids and water use from 2005-2006 to
2006-2007 were much less (0 t/ha and 183 mm comptre23 t/ha and 373 mm,
respectively), than for advice participants. Ifpisssible that the more frequent and intense
interaction ofMy Canesim representatives with farmers led to more appropraigation
scheduling.

Conclusions

A real-time irrigation scheduling advisory servitcas been implemented successfully on the
Pongola small-scale irrigation scheme. The systiemulated canopy cover, soil water status
and cane yield with acceptable accuracy, althobghretis room for improving simulations of
soil water status. Some farmers followed the adwzicsely while others deviated from it,
often for ‘legitimate’ reasons such as lack of watepply. Farmers mostly found the advice
useful and adapted their irrigation scheduling beeaof it.

The study revealed that:

* Under-irrigation was more prevalent than over-atign, especially in 2006-2007. This
can be partly ascribed to inadequate water supmilypartly to inappropriate scheduling.
The extent of under-irrigation diminished as theeleof interaction between project staff
and farmers increased.

e It was important to feed accurate, fresh irrigatatata into the system to reflect actual
practices. Appropriate field instrumentation andffsto collect and transfer data are
therefore needed.

Results suggest that that it would be beneficialdotinue the service to Pongola farmers and
to explore opportunities to implement similar seed in other irrigated areas, provided that
the stated prerequisites are fulfilled.

Acknowledgements

The research was funded by the South African Sagard&Research Institute and the Water
Research Commission of South Africa. Odile Poutamadde a valuable contribution to the
survey. Nishen Singh and Ncamiso Mathebula assistédsimulation and data processing.
Richard Chiloane (KZN Dept of Agriculture), Ruddeyer and Ettienne de Beer (lllovo

Sugar Ltd.) interacted with farmers and provideitlaad yield data.

136



Proc S Afr Sug Technol Ass (2008) 81: 133 - 138

REFERENCES

Singels A and Smith MT (2006). Provision of irrigat scheduling advice to small-scale sugarcane
farmers using a web based crop model and celle@mblogy: A South African case studisrig
and Drain 55: 363-372.

Singels A (2007). A new approach to implementingnpoter-based decision support for sugarcane
farmers and extension staff. The case of My Cand&iot Int Soc Sug Cane Technol 26: 211-219.

Smith MT, Singels A and Neen J (2005). Hi-techgation scheduling advice for small-scale
sugarcane productioRroc S Afr Sug Technol Ass 79: 225-229.

137



Proc S Afr Sug Technol Ass (2008) 81: 133 - 138

Table 1. Field details and resultsregar ding adherence to advice, water use and caneyield for

each monitored field. Caneyield was simulated

using actual irrigation asinput. Theirrigation shortfall isthe differ ence between the optimal (as
determined by the modd) and the actual
irrigation, and the caneyield shortfall isthe difference between cane yields simulated from
actual and optimal irrigation.

Field details Adherenceto advice Water Yield

Crop Adherence . Actual |Irrigation|Simulated| CY |Measured
Grower Hg;\t/:ﬂ age Azmg: Al [# |UI [US| score (I?naln% irrigation| shortfall CY shortfall CY

(days) (%) (mm) (%) (t/ha) (%) (t/ha)
'\D"themb“ 22(')37””' 359 90 | 1823/ 2| o| 89 801| 690 14 %6 20 112
fl'l\r/‘l"e'a”e 6-Jul-07| 354 | 50| 2317|0| 5| 77 810| 548 43 86 25 73
ggabethe 3'0A$r' 231 | 100 | 1710{ 0| 7| 59 658| 407 31 70 35 81
Mncwango| 10-Apr-| 55 | 159 | 17 5| 2 | 10| 29 738| 127 78 75 30 81
M.T 07
Ntshangasg 29- d
VA viay.07| 389 90 | 29 50|20 20 790 75 o1 70 44 74
Egakath' 30(')57€p' 344 | 120 | 2413/ 1|10 54 634| 632 35 100 19 89
Mbokazi A 25bA7“g' 361 | 100 | 2412\ 0| 12| 50 703| 534 36 88 31 116
Khumalo |19-Dect o71 | 105 | 3713/ 0| 18] 42 863| 576 38 114 25 -
MH 07
Nene TZ 256D7€°' 371 | 120 | 2414| 1| 9| 8 841| 627 29 113 21 -
'\D"themb“ 26(')%””' 392 90 | 2927|5| o] 75 511| 1424 -36 114 5 126
fl'l\r/‘l"e'a”e 1-Jul-06| 322 50 | 2614| 1| 12| 54 495| 868 14 81 19 71
Khumalo | 7-Dec-| og, | 105 | 2411| 1 [ 13| 44 685| 570 48 %6 32 o1
NC 06
Nene TZ 136':;0"' 343 | 120 | 2116/ 3| 5| 76 602| 934 6 111 8 79

ASWC - Available soil water capacity (mm)

Al

#

ul
us
AS
Rain

— number of advised irrigations
— number of actual irrigations
— number of unadvised irrigations
— number of unadvised stops
— adherence score (%)

— total rainfall recorded by the automatic thea station for the growing season (mm)
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