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EFFECT OF PLANTING DENSITY & GEOMETRY OF PLANTING ON
THE YIKELD AND QUALITY OF FIRST AND SECOND AUTUMN
RATOON SUGARCANE

M. Shafi Nazir, M. Bukhsh, 13 H. Sahi and R. Ahwad.

A frash orop of autumn suparcane was planted in the patterns
of single rows 80 om apart, double and triple row-strips 80 and 120
cm apart, respeotively with a 30 cm space hetween the Tows of
sach strip, using t&o buddad eingle and double setts end to end in
the furrowa giving risc to planting denaities of 54450 and 1,08000
asttafhe, Tespsotively. The erop wee harvested in the month of
Novernher, kept as frat ratoon and fertilized st the rata of 150kg
X snd 75 kg P, Ogfha, The firat retoon cxpp was Larsested in
tha laat week of November, kept again na second ratoon and ferti-
lizad aa before and harvested on Novewber 5, 1984, The results
obtained revaaled that plots planted at 1.08800 two budded mottaf
hia placed in the form of double astts end to end in the furrows
gave significantly higher yield of stripped canefbn 1hen those aced-
el with a mingle-sett planting density of 54450 satta/ha. Yieldas
sversged 30,69 and 76.89 tonoes of canesha, for the firat ratcon
and 7109 and 65.18 tonnes/ha for the second ratoon under the two
planting denaities, respactively, The higher cane yield in case of
double sett plenting was atteibuted to signifieantly bighsr numbar
of mitlabls canesfha comparad to single sett pianting.

A regard plantiog patterns, doubls and triple row atrip plan-
ting syatam reaulted in better ratooning and pr-ndur:ed aub-gtantia-
11y higher ¢ane yieldfha than that of eingla row planting systam in
both ratoons. Howsvwer, the diference between double and tripla
row atrip plasting systems wss non migoificant, It waa further
obeerved that canse yield of the second ratoon was redueed to the
extent of about 207 over the firet ratoon arop. The sucrose con-
tents in ocane, were nob influenced to m measursble extent by the

planting patterns and deusitiea of plantiog.
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INTRODUCTION

sugarcane (Saccharum officinarum L) has & wide range of cealogical
tolerance and thus, can be grown euccessiully in hoth the tropical and subtropi-
cai regions of the warld. Io Pakistan, it ia Erown ©n gh area of O 808 millicn
heotares with a total anuual preduction of 34 50 million tonnes of cans, The
netional aversge canme yield is 3812 tonnes per heotars which i3 far below tho
level of produstion potential of our present recommended cane varieties. The-
82 cane varietios have a potentisl of yislding 184 tonnea per hectare, if modern
produetion technology is aepplied more carafuliy end wisely (Hussain, 1981),
Amangst the various factors responaibie for this high magnitude gap between
ths actus} and potential cans yields per hectare, plant populstion and ita proper
sdjratment through the feld ia of prims ireportance. Sugareane being a pere-
niial erop i capable of growing as & ratonn for several yeara if maneged pro.
perly and looked-aftar carefully oan prodacs ax grad yield as that of plank
crop Ratoon erop beaides seving Int of expenaes involved in the form of seod
bed preparation and purchesing of planting material metyres earlier and gatg
ready for supply to the sugar mills edp=oiaily in the beginning of cans crushing
season. Although fot of research work seems to have bsen dons in the past an
spring ratocping of sugarcans with convontional method of pluantation Lut no
ryalematio ressarth on the ratooning potential and Zrowth behaviour of autemn
ratoon crop under the changed geometry of planting and seeding density hay
haen carrried mo far in our conntry. Consequently, the pressnt study was con-
duated to determine the effect of plantiog densities and patterne of planting on
the ratovning potentisl and yield behaviour of the ficat and sesond automn
ratoan crops of pugstesns uadsr the irrigatsd conditions obtainiag at Feiasl.
abad, . »

REVIEW OF LITERATURE

Auon, (1968) planted sugarcans @ 83,300, 40,000 and 50,000 setta/ha,
snd reported that the average of plant and ratoon Fields were £0.11, 58.03 snd
66,14 tonnes of canefhe, reapectively. Giil and Alam {1887} imvestigated the
effeot of planting rates of 20,000, 27,000, 34,000 3-budded sstis per bectars on
the wyicld of plant and ratoon crop pleated in November, They cbsetved that
plaot depaity showed o diract relationship with the rates uged, Boyoe (1868)
stated that there waa a linear yield reaponse o decressiog row spacing from
2,18 to 0.87 meter. The cans yield incrsassd at the rate of 570 tonnea/hs
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{(t.o7;) for every 0.3 mater decreasing in row width  The pregressive inerease in
rane yield with decreasing row spacidg wak associatcd with higher population of
thinner and longer stalk. Barsn (1972) oomluoted an experiment to test the
onirelation between tha cane yield and number of atalk and concluded that o
planting rate of 83180 setts per bectare uppeared to ha the aptimum for obtain-
ing an appropriats plant stand in erder to harvest ths mazimum cane yield,
Plaat population beyond this lyvel did not eootribute rignificently towsrd the
linal cane yiald, Roach (1977) planted number of cane varieties in sicgle and
double ruws with seversl inter-row apacings snd found that crop planted in
130 cm apart pairad rows with 50 om space hetween the rows of & pair gave the
higheat cane yieldtha. Irvins and Bends (1B30) reperted that sugarcane plan.
tad in the feshion of 183 x 19 om prodoced significantly higher yield of biomass,
cans and suger yield per hactars than that planted in the pattern of 183 x 38
anod 183 x 7§ em. Ricaud sad Cuchran (1950) reported that the bighast number
snd yisld of millable stalke, sucrose contents, total hiama.li._a aod fermentehla
eugat ware proaduned from plantiog 4 diills, 00 om wide with plant cana folla.
wed by ratoon cane, Shanmugssundarsm et el (1980) planted three badded
setts 81 80,000 to 366,000 per heotare and fuound that a plantig density of 00,000
buds par heotars gave an aversgs cine yialds of 1014 and 80.4 tonnestha in
cage of plant and ratoon crop, respeciively while planting density of 280,000
buds per heotare increased the cane yield from 10!+ and 850.4 tonnesfha to
123 6 and 87.3 tonnen per heotare in cass of pleot and ratoon erop, respectively,
Yang ef al (1882) fonad that the fresh crop planted jn siogle and prired row
prodaced vane yislds of 123.1 to 144.6 and 123.0 to 153.0 tonneefha while the
subsegnent ratoon yielded 80.2 to 119.3and 87,810 1144 tonnes of stripped erane
pet hectate, resprctively.

MATERIALS AND METHQD3

Invessigalions into the effeot of planting densitios on the growth, yieid
and quality of firat and second mutumn ratoon sugarcanas Plaated in different
geometrioal pattarne were carriod out at the University of Agriouliure, Fajasl-
abad, duriog the yzara 1982-84. The plant erop wan sown in the Patterns of
G0 om apart gingle rows, B0 cm apart double row etrips (30/80 em) and 120 cm
apart triple row sbrips (30/120 cm} with planting depsities of 52, 450 (aipgle aeti
end to end} aod I 08000 two budded eettaha (douhle setts end to end). BL-4
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wae used as a teat veriety, The fresh cane crop waz plantcd io the Grat week
of October, 1981, hervested in the third werk of Novomber, 1982 and was kept
#s first ratoon which was harvested on Kovember 25, 10893 and kept as second
ratoon for the subsequent year., Both the first and second ratoon were initially
fertilized at the rate of 27 kg N + 75 kg P,0he with Eret irrigation in the
second week of December, while the remaining dese of 123 kg N/ba waa top-
dreswed in the second week of May and alterward enrthing up was done in the
sod of Mey. In hoth the years crop wue hoed twice with hand hoe. ln sll 18
irrigations of 10 heotars centimeter each were given. All other agronomic
vparativng ware kapt normal and uniform for all the treatments. The frst and
=ocand ratoon crops were harvested on November 23, {481 and November 5,
1984, reapentively. Standard procedurea were followed to record observations
on cane length,cane girth snd weight per cans by takiog a represeniative sample
of 20 panea at readom from each plot, Ten out of the 20 gampled cones were
taken to the lnl':nratury for sucrose enalysis. Sucrose percentage was determi-
ned by Horne's Dry Leed Acatate mathod for sugsr analysis, The data collee-
ted were sististically analysed using snalysiz of varisnoe technique and
Dunean’s New Multipie Range Test at 6% Jevel of probability to test the elgni-
ficance of differences smong tha treatment means (Steel and Torrie, 1980].

RESULTS AND DISCUSSION

The data pertseining to yield, yield parameters and euoross vontents for
hoth the firat snd aecond retoon crops are presented in Table 1. 4 perusg]
of the data revesled that sugarcane planted in 60 cm spart single rows
produced sipgnifcantly lower number of millable canes per nnit mres then that
planted in 80 em apart double row strips or 120 em apart tripls row stripa which
were ob pat with each other. Reparding plantiog demsity, plots planted at
1,08600 settsfhe produced mignifieantly mora number of millable caneg PET Unit
srea than thet planted st 54450 metts/bn. In cess of second ratoon almoat
similat trend in the results was obaerved with the sxception that tha differsnos
between the 80 ca apart singls tows and 120 om apart triple row atrips planting
ayilem waas non-significant. Almost similar results wers reported by Ricaud
and Cocharan {198(), Gill and Alsm {1967), Eoyee (1088) and Irvine sad Benda
(1980) but do not aecord with the fladings of Buren (1972) who stated that plan-
ting rate beyond 69160 astts/ha did not help matsrially in improving the stand
of the ratoon augarcane,
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Table . Effect of planting patierns and densitics of planting on the yield, yield componente and awcrose contents
of the first and second relpon sugarcans,
No. of millable
Treatments  capes/Unit area Cans length  Cane girth Weight/Cana Cane Yield/hs Suerose Contents
(3.60x 15,00 m) {em) (Eg) {Tonnen) (%)
A. Planting Ist. 2ad _ Jeb  2nd  Tw, %od  Ist.  2nd  Dst.  2nd  Iet.  %od
Patterns Rataon Ratoon Ratoon Ratoon Ratoon Ratoon Ratoom Ratoon Rastoon Ratoon Ratoon Bataon
0y (U NS NS NS NS NS NS (I (1) NS Ns.
1, 80-.cm apar: d46b 351b 227 205 252 2.60 .98 083% E1.80b 64.04b 17.30 18.08
singls rows
2. 00-om apart 4Tda 3b7a I33 221 255 2.18 ¢.97 .00 85.78a 71.96a 17.00 17.98
paired row
Btripa,
3. 120-cm apart 4748 37Tab 2,33 2,18 251 2.45 0.55 0.97  86.73a 63.37ab 1702 17.98
trigple Tow
etripa
B, Planting densitiea
1. 64450 settrfha 4456  357h 2 30 213 247 2.4l .68 0.9 Bl.1tb 65.16h 1897 17.94
2. 1,08900 setin) £34a 302a 222 208 288 A 0,99 098 BB43a T7109s 17.30¢ 18.07

ha.

N.5. = Non-significant.

(1) Meana foliowed by same letter do not difer significantly,
Itupcan’s New Multiple-Range Test at 6% level of Probahility.



As regardd cans length and itz thicknesa elthough thers were <iaible

differences in cane length ameng the varipus planting patterna and planting
densilies but statiseally thees differences were non-significent for both the

retoon cropa.  However, the cans length oo an average varied {rom 2.22 to 2,33
and 2.05 to 2.2] meter for the first and second ratoon, respectively, Similarly,
cane girth did act vary much under the various planting patteros and densitice
of planting for both the ratoone and wveraged 2.41 to 2.58 aed 238 to 2,50 om
for frat and secoud ratveon, respeotively,

The data on weight per eane showed that the diflerent planting patterns
and pisnting densifiea did nob sffect the cene weight to o aubstantial extent i

Loth the ratoon cropa,

However, the averags weight per cane veried from .07 to .90 and 0.497
to 1.00 kg in case of firat and second retaon, respectively. Similar cane weight
under all the placting patterns and deneititica of placticg was atteibuted 1o
slmost uniform cane length ard care girth in both the rateen ercps (Table-1),

The data pertaining to cane 3ivldfha revealed 1hat plets with o plantiog
dencity of 1.08900 two budded setta/ha placed in the form of two setts end to
eud in the furrows produced signifioantly higher cave yield per hectare than
plots with & planfing density of 54450 vettethia placed in the pattern of single
aatt end to end in tho furrows aod registered on an sversge B1,10 and 8843
tonnea of capefha for the first and 64,04 and 7108 tenneafha for the second
ratoon, respectively  The bigher vane yield in case of double setta planting was
attributed to considerably higher pumber of millable cates/ba compared to aingle
actt plantisg methed,

Auregards planting geametey, dunble aud tripple row strip plantiog
pvetems resulied in betfer ratooning anl produced eignificantly higher cane
yield thano that of single row planting syetem io both the ratoons bhut the difie-
rance betwaen tha downbla sod triple row strip planting system wes non-signifi-
cant. The higher cune yield in double and triple row strip plantiog eyatems
waa again ettributed to subatanotial increass in the number of millable capesfha
a3 & reault of compact and well adjnsted stubbles within the strips which encon-
raged apronting and thereby help e2tablishing good atand of the crop. The
reanlts further led to the cooclusion that the cano yield of second retoon wee
reduced to the extent of about 205 over the firet ratoon. Thess results wre
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supported by the findinga of Roach (1877), Shanmogasundarum & af (1981) and
Yanog =t ol (1982).

The sucroee contents in cane were Tecorded on November 25, 1083 mod
November 5, 19084 in vass of first and second year ratoon, respestively. Itis
evident from the deta given in the teble that both the plenting patterpa and
densities of planting did not efiect the sncrose contents to » conkiderable extent
in both the yeara. However, thete was a visible increase of (.86% in suorcss
eontents of second ratoon cans over the firat ratoon which wee atiribated to
comparatively earlier matority of the second year ratoom orop probably sa »
result of enhanced period of cane development and sucrose synthesis in vans or
due to leggar period of motive vegetative growth. .The findiogs of Ricaurd snd
Cochren {1980) do npot accord with theee rosunlts who reported that sucrose
contents were more in cane placted in the pattern of 4 drilla 80 om wide with

plaot cane followed by ratoon cane, -
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