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The objective of comparison of drip irrigation and fertilizer application methods on
sugarcane production under limited water and drought conditions were to evaluate timing
and position of drip irrigation tape line combined with fertilizer application position. This
experiment was conducted at Suphan Buri agricultural Research and Development Center in
2012-15. Experimental design was Split plot with 3 replications. Main plot was timing of drip
irrigation which consisted of daytime and nighttime in plant cane and second ratoon (2012
and 2015) but it was morning and afternoon in first ratoon (2014). Subplots was 6 position of
drip irrigation tape line combine with fertilizer application which comprised 1) fertilizer
application and drip tape were laid on the middle of inter-row 2) fertilizer applied on the
middle of inter-row and drip tape laid on the canopy of cane leaf 3) fertilizer applied on the
middle of inter-row and drip tape laid on the side of cane rows 4) fertilizer applied on side of
cane rows and drip tape laid on the middle of inter-row 5) fertilizer applied on the side of
cane rows and drip tape laid on the canopy of cane leaf and 6) fertilizer applied on the side
of cane rows and drip tape laid on the side of cane rows. The result in the plant and ratoon
crops of sugar cane showed that fertilizer applied on the middle of inter-row had higher
weed infestation than the other fertilizer application position. Sugarcane was laid drip tape
on the side of cane row had better cane height at 6 months old than other position. Cane
field was irrigated in the daytime more water loss from evaporation than nighttime irrigation.
This has effect on cane yield which irrigated in the nighttime higher than day irrigation, the
result in the second ratoon was similar in the plant crop. Sugarcane irrigated in the nighttime
and drip tape laid on the middle of inter-row gave higher plant crop vyield (148.8 t/ha) than
daytime irrigation (131.7 t/ha) whereas nighttime irrigation and drip tape laid on the side of
cane rows gave higher second ratoon yield (137.3 t/ha) than daytime irrigation (108.1 t/ha).
This causes poor physical property of soil in ratoon effect on root growth so the position of

drip tape had to lay on the side of cane rows. There were no significant first ratoon yield



difference between morning irrigation (86.9 t/ha) and afternoon irrigation (87.5t/ha). The
causes of drought in 2014 which rainfall was less than 1,000 mm, effect on first ratoon crop
was low vyield. Fertilizer was applied on the side of cane rows and drip tape laid on the side
of cane rows tend to give the highest cane yield under limited water and drought conditions
There were no interaction between timing and position of drip irrigation tape line combined
with fertilizer application position.in cane yield. The result of the first and second ratoon was
similar to plant cane. There were no significant difference in sugar content among treatments.
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Table 1 Stem height of plant cane (cm.) was affected by various timing and position of drip irrigation tape

line combined with fertilizer application position

timing of drip irrigation average
Position of drip irrigation tape line
Daytime Nighttime cm.
the middle of inter-row 200 202 201 B
the canopy of cane leaf 212 207 210 AB
the side of cane rows 218 224 221 A
average 210 211

CV. 87 %
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Table 2 Weed infestation was affected by various timing and position of drip irrigation tape line combined

with fertilizer application position

dry weed weight (g/m?) average
Position of drip irrigation tape line
daytime nighttime g/m2
the middle of inter-row 102 108 105 A
the canopy of cane leaf 92 81 86 A
the side of cane rows 53 38 46 B
average 82 76

CV. 573 %
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Table 3 Soil moisture at permanent wilting point and field capacity , evaporation in the daytime, the

nighttime and average all day ,water application per time

Soil depth (cm.)

parameter
0-25 25-50 50-75

Soil moisture at permanent wilting point (% by volume) 6.90 7.50 7.90
Soil moisture at field capacity ( % by volume) 18.32 18.40 18.49
Bulk density (g cm™) 1.47 1.61 1.55
Evaporation 7.00 — 19.00 ( mm.) 3.91
Evaporation 19.00 — 7.00 ( mm.) 1.65
Evaporation mm. per day 3.62 - 6.69
Water application per time (mm.) 7

Table 4 Difference in soil moisture between before and after irrigation for one day

Soil moisture content at Soil moisture before Soil moisture after
difference

soil depth/time of irrigation irrigation % irrigation %

0-25 cm. daytime 11.8 13.7 1.9
0-25 cm. nighttime 11.8 14.9 3.1
25-50 cm. daytime 13.8 14.8 1.0
25-50 cm. nighttime 13.7 14.5 2.8
50-75 cm. daytime 15.1 15.8 0.7

50-75 cm. nighttime 154 16.5 1.1




Amount and distribution of rainfall with evaporation during 2012-2014 at SFCRC

Rainfall (mm.) Evaporation (mm.)
450 9
W 2555 @ 2556 @ 2557
400 L8

350 A

300

250 A

200 A

150

100

50 A

lan Feh Mar Anr Mav hin Il Alio Sen Oct Nowv

Month

dlawftuiiemanandestgn @ 2555) a1t 5 uandliiiudn Sesfiliimennansiud
wnltulandntmin (21.33 du/ls) snnnindesiiliimennatstu (2039 du/ls) 9nnsmdsnm
druuazAInNsEmeveeni (evaporation) 3 2555 wansliidiugn O 2555 fusunasiduuiunans
Ao 1,052 1. LATlANnsIEevesnluteiuds (Feulluray - NOYAIAL) WnnA1T8u A5
aetmsauarlddonsananssgninumdesiuuiliilinandndosgnasan Tasnmedndunsls
imeanansiufe Winandndosugn 23.8 fu/ls Tuvazitdesfiliimeanansiuudinsastmen
waglaleTanelinandndosugnsiianio 19.26 #u/ls arumuvesdestgn (CCS) Alsdmen
nanvTufunansfuliiuand1emaadd sumisssinissaeiveaagnsladslifnainliarum

Y93998Ugn (CCS) unnFnafiuneata



Table 5 Plant Cane Yield (tonnes/rai) was affected by various timing and position of drip irrigation tape

line combined with fertilizer application position

timing of drip irrigation
Position of fertilizer application and drip irrigation average
Daytime nighttime

Fertilizer application and drip irrigation at the middle 21.07 23.80 22.44
of inter-row
Fertilizer application at the middle of the middle of 21.34 21.65 21.50

inter-row and drip irrigation at the canopy of cane leaf

Fertilizer application at the middle of the middle of 20.03 19.62 19.82
inter-row and drip irrigation at the side of cane rows

Fertilizer application atthe side of cane rows and 20.99 21.05 21.02
drip irrigation at the middle of the middle of inter-row

Fertilizer application at the side of cane rows and 19.64 20.63 20.14
drip irrigation at the canopy of cane leaf

Fertilizer application at the side of cane rows and 19.26 21.23 20.25

drip irrigation at the side of cane rows

average 20.39 21.33

CV.=1155%

Table 6 Sugar content of plant cane (CCS) was affected by various timing and position of drip irrigation

tape line combined with fertilizer application position

timing of drip irrigation

Position of fertilizer application and drip irrigation average
daytime nighttime

Fertilizer application and drip irrigation at the middle 10.25 11.54 10.90

of inter-row

Fertilizer application at the middle of inter-row 10.70 9.39 10.04

and drip irrigation at the canopy of cane leaf

Fertilizer application at the middle of inter-row 11.05 10.21 10.63
and drip irrigation at the side of cane rows

Fertilizer application at the side of cane rows and 11.30 9.98 10.64
drip irrigation at the middle of inter-row

Fertilizer application at the side of cane rows and 8.78 9.62 9.20
drip irrigation at the canopy of cane leaf

Fertilizer application at the side of cane rows and 9.60 11.22 10.41

drip irrigation at the side of cane rows

average 10.28 10.32

CV.= 11.25%
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Table 7 The first ratoon crop Yield (tonnes/rai) was affected by various timing and position of drip

irrigation tape line combined with fertilizer application position

timing of drip irrigation

Position of fertilizer application and drip irrigation average
morning afternoon

Fertilizer application and drip irrigation at the middle 14.9 12.5 13.7

of inter-row

Fertilizer application at the middle of inter-row and 12.7 14.2 13.5

drip irrigation at the canopy of cane leaf

Fertilizer application at the middle of inter-row and 13.3 13.1 13.2
drip irrigation at the side of cane rows

Fertilizer application at the side of cane rows and 13.4 14.0 13.7
drip irrigation at the middle of inter-row

Fertilizer application at the side of cane rows and 14.3 14.7 14.5
drip irrigation at the canopy of cane leaf

Fertilizer application at the side of cane rows and 15.0 15.2 15.1

drip irrigation at the side of cane rows

average 13.9 14.0

CV.= 137%



Table 8 Sugar content of the first ratoon crop (CCS) was affected by various timing and

position of drip irrigation tape line combined with fertilizer application position

timing of drip irrigation

Position of fertilizer application and drip irrigation average
morning afternoon
Fertilizer application and drip irrigation at the middle 13.45 13.85 13.65
of inter-row
Fertilizer application at the middle of inter-row and 14.38 13.68 14.03

drip irrigation at the canopy of cane leaf

Fertilizer application at the middle of inter-row and 13.45 14.04 13.75
drip irrigation at the side of cane rows

Fertilizer application at the side of cane rows and 13.43 13.86 13.65
drip irrigation at the middle of inter-row

Fertilizer application at the side of cane rows and 13.52 14.37 13.95
drip irrigation at the canopy of cane leaf

Fertilizer application at the side of cane rows and 13.67 13.41 13.54

drip irrigation at the side of cane rows

average 13.65 13.87

CV.=546 %
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Table 9 The second ratoon crop yield (tonnes/rai) was affected by various timing and

position of drip irrigation tape line combined with fertilizer application position

timing of drip irrigation

Position of fertilizer application and drip irrigation average
daytime nighttime

Fertilizer application and drip irrigation at the middle 16.97 18.17 17.57

of inter-row

Fertilizer application at the middle of inter-row and 18.37 17.13 17.75

drip irrigation at the canopy of cane leaf

Fertilizer application at the middle of inter-row and 19.23 17.67 18.45
drip irrigation at the side of cane rows

Fertilizer application at the side of cane rows and 16.73 17.27 17.00
drip irrigation at the middle of inter-row

Fertilizer application at the side of cane rows and 17.93 17.33 17.63
drip irrigation at the canopy of cane leaf

Fertilizer application at the side of cane rows and 17.30 20.97 19.13
drip irrigation at the side of cane rows

average 17.76 18.09

CV.= 879 %

Table 10 Sugar content of the first ratoon crop (CCS) was affected by various timing and

position of drip irrigation tape line combined with fertilizer application position

timing of drip irrigation

Position of fertilizer application and drip irrigation average
daytime nighttime

Fertilizer application and drip irrigation at the middle 7.76 8.28 8.02

of inter-row

Fertilizer application at the middle of inter-row 8.14 7.97 8.06

and drip irrigation at the canopy of cane leaf

Fertilizer application at the middle of inter-row 8.32 8.73 8.52
and drip irrigation at the side of cane rows

Fertilizer application at the side of cane rows and 7.78 7.90 7.84
drip irrigation at the middle of inter-row

Fertilizer application at the side of cane rows and 7.12 8.64 7.88
drip irrigation at the canopy of cane leaf

Fertilizer application at the side of cane rows and 8.46 8.07 8.26

drip irrigation at the side of cane rows

average 7.93 8.27

CV.= 1194 %



Fertilizer application at
the side of cane rows

Fertilizer application at
the middle of inter-row

fertilizer applied on the
middle of inter-row had
higher weed infestation
than the other fertilizer
application position




drip irrigation at the middle
of inter-row

drip irrigation at the
canopy of cane leaf

drip irrigation at the side of
cane rows




9. #yUNaNIINARRILATTaLEUBLUY

Tuanmnsugndesniiuaningia msliumeaduismsiussndaui nawensbiimen

1 14 a

ALILUBINITINEN YU ABAZALILIYBINS MU s D asdasansiiuNaNdnd oy Tutiainaiaiu

9
1%

fiAmsszwmeveshunnitnanaurilideenvdmeanarsruiivuildulvinandndesUgnuazoeune
nnnIgeetlvidmennarsiu mshihmeanandiiviiglinandnseeneliunnsiaiu nslnives
nasAuuddlddenayinsaeumeansinalaseninuniseslvinan dndegugniiiudu nlidmven

na1aiu wiludesmenisiaeumenuarldletanedesaslinaningsgn dwvllalunauiainnis

+

Taenssnanssswihaunidesifsfivtuinnninisladedane lufuaunmanumiuyesdes (CCS)
nanAndosilvii meanarsTuliundsannansiu sumdsesnmsladewasnimsametimenlvil
ANUNIIUYDIDDEUANH NN EDA

forausuuy fuirdesiiliimennarsiusaznanaiussiinandndosugnuazdesmeld

LANAIN DA uia1nnIsnudeyanisigiulanisinuauganuin desiliimeanalsfud

o w

AHEWINNISeeTlilmennasiuegsliteddgneads Ussnoudiumaiuaruduresiundali

wwen 134 wud funbidmeeananfulianusuinnnitgesiliimeanaisiy Jaguiammingay

vaansivealuanmigiemeauiaudaziihnviossdninme mslidmeanansdu

10. nsiwanuIdglulguselevd

[
a A

Usglerilasuainuanuddel Ae tamuusdilunsliiveauaznislddedesluaninnig

b4

Ugndeeniiuvaniidiia ieiiunandnosslagnisiidmeauaznislddeniiusedansam anns

annagukarUeliknenils9ey N NUNNENESUNIYDINTUAESUNITINEATHALLINNUIN LTI

v 9
(%

U1ana Inedvokuriin fedl

oe €

&

1.79a81UenNa1Iu wauasgtnnenlioaenalanu

] [ 1

2. lugeggniviineanansdiu 1aneuvieauwazldledosnsinanseninunigey

]

3. lugsumelvimeanansdu Msaneumeauazldedastinnadae

11. ArvauAal (%)

'
| a

YDUDUAMKUIVNTUALUAAAINTUDIANEITBUALITAILINITN WATANTSUUTNNVITUAATUALY

q

aunsalsyuuliiven vepsedwunedin warnsaiunuannddedisoasadu

12. L@NE1591994

d a U L3

nouilesh lwmaasey, vindan Auaesidy, aamyad s, f3gan Anesny, inww yaey,
a o ¢ U ¢ w a o H W a £ v Y
JuenIau Yuge wae vdud Andlve. 2555, AnudesnsvasiiwazAduUsEansNsluves
90ENUTVOULAY 3. MTANTWAUNEAT. 40 (ieiy 3): 103-114.

Carr, MKV, and W. Knox, 2010. The water relations and irrigation requirements of sugarcane
(Saccharum officinarum) : Expl. Agric. 47(1): 1-25.

13. A1ANUIN



