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availability in soils of ratoon sugarcane (Saccharum officinarum)
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ABSTRACT

A field experiment was carried out during the spring seasons of 2008-09 and 2009-10 at Varanasi, Uttar
Pradesh to find out the exact time and the height of earthing up and optimum dose of nitrogen for getting higher
productivity, monetary returns, and changes in the fertility status of soils for ratoon sugarcane (Saccharum
officinarum L.) at Varanasi. Earthing up on 25th April up to 20 cm height with 210 kg N/ha gave the highest cane

yield, net returns and B:C ratio.
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Sugarcane is an important commercial cash crop and
also unique in the sense that a number of succeeding ra-
toons are taken from a single planting. In India more than
50 to 55% of sugarcane acreage is occupied by ratoons,
which are often poor yielder than the plant cane due to non
adoption of improved agricultural technologies. Therefore,
even a small improvement in ratoon productivity would
add considerably to overall sugarcane production in the
country and benefit cane growers by vacating the fields
earlier for sowing of wheat and other rabi cropstimely and
mill owner’s by providing mature cane in early crushing
period. The ratoon crop often gives better quality juice and
sugar recovery than plant cane. Excessive tillering in ra-
toon crop is a desired inheritance character but all tillers
may not be millable cane. Earthing up plays an important
role in reducing the number of excessive tillers. Besides,
it has added advantages of pruning/cutting of old roots,
moisture conservation, addition of organic matter, en-
hanced availability and uptake of plant nutrients, efficient
utilization of solar radiation, suppression of weeds and
preventing canes from lodging (Yadav and Shukla, 2008).
Ratoons are highly exhaustive of nitrogen because of shal-
low root system, decaying of old roots, sprouting of
stubble buds and immobilization of nitrogen (Lal and
Singh, 2008). Considering the above, afield experiment
was conducted to test different time and level of earthing
up along with different levels of nitrogen for higher
growth, yield and economics of production of ratoon cane
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in the Gangetic alluvium of Uttar Pradesh at Varanasi.
Changes in soil fertility status also stated.

MATERIALS AND METHODS

Thefield experiment was carried out during spring sea
sons of 2008-09 and 2009-10 at the Research Farm of In-
stitute of Agricultural Sciences, Banaras Hindu University,
Varanasi, (U.P).The experimental soil was a sandy clay
loam with pH 7.9, organic carbon 0.33%, available N
(185.6 kg/ha), available P (24.4 kg/ha) and available K
(235.37 kg/ha). The soil was thus low in available N and
medium in available P and K. Eighteen treatments com-
prised of all 18 combinations of 3 dates (25" April, 25"
May and 25" June) and two levels (10 cm and 20 cm in
height) of earthing up and three nitrogen levels (viz. 150,
180 and 210 kg N/ha). Six combinations of date and level
of earthing up were assigned to main plots, while 3N lev-
els were the sub-plots. The experiment was laid out in a
split—plot design with three replications. The planted cane
crop had arow spacing of 90 cm and the same was main-
tained. The planted crop was harvested and then the field
wasirrigated. One or two days after irrigation, basal doses
of fertilizer 80 kg P,O/ha, 80 kg K ,O/haand 1/3* of N as
per treatment were applied. Rest 2/3 of N in the form
ureawas top dressed in two equa splits before earthing up
in the month of April and May as per treatments. To lay-
out the experiment in already planted sugarcane field,
stubbles of each fifth row were uprooted to convert it into
an irrigation channel as well as boundary for the experi-
mental plots.
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Sugarcgne ratoon was harvested after thfe completion of S gesen % I 22c28
12 month i.e., on 15" February/March. Various growth pa- 5|3 @8 8 Y &Y
rameters viz. number of tillers’ha, height of tillers, LAI, glo O~NANN MN®Mm® MmN~ oo
dry matter accumulation and number of millable canes T3 eESE® TR’ 3FFTS
were recorded in standing crop, whileyield and yield at-  § ° Sy o
tributes like cane length, cane diameter, cane weight and g < 2 N o MmN~ “ <o N~ O © N
cane yield were noted after the harvest of ratooncrop. 2| |5 ,/8| S38¥9 88749 R~ T
Economic analysis was done based on the prevailing mar- % 3> g’ o
ket price of the inputs and produce i.e. fertilizer N @ = % 8 |3 é' § Q5 3 g § - ; :orr 5 E - §
311.30/kg, P@ 21.25/kg, K @ 8.00/kg and cost of sugar- 5 | 5|0 | ©3® 3 63 SRR
cane @ 2,932.50/t (Sugarcane Corporation of India). = | 8|2 |9 ONANNM HANOO® cHON®M®
Green |leaves and trashes were analysed to compute uptake & Sk o3 BN 88" B8I°°
of nutrients (N, P and K) by the plants. Soil samples (0- % oF g
22.5 cm) were collected before the start and harvest of £ 8|3 FSBSY Su9 HMIs2Y
ratoon crop and were composited over replications. Soil 5
sampleswere analysed for pH, EC, organic C, available N, % S o um -~ Q o
P and K contents by following standard procedures. é 7 Q WYY oo Yoo oFtgo

c >
RESULTS AND DISCUSSION § &8 Q@ NG @Oos P ©om
. . ] [o0] © o .n oo n ©O© oo N ©O© ©O© oo
Tillers and millable cane o

Results obtained from the ratoon crops of sugarcane B sls |19 N oD Nt Do
showed that earthing up at 25" June produced signifi- ’g © § & CBHLBWOOS WWoOOo <6630
cantly moretillersthan 25" April earthing in both theyears %’ 5 S %
of study (Table 1), however, number of millable canes’ha S ® % 3 NOSTHA®m oA m oo mB o
was not significantly influenced by the date of earthingup 5 | 8|0 18| —©©°° ©Fee ©rFoe
(Table 1). Thiswas due to the fact that latetillersface con- > |9
siderable competition for soil moisture, nutrientsand soil 2 | £ |g BHHdoS weos esaod
aeration and thus do not develop into millable canes. & | 2|2 &

Singh er al. (2008) also reported more tillers with early % % %93 MoOMNAdS ~N~NNA®m 0o Mmd®m
earthing up. Similarly, 10 cm height of earthing recorded = | ©|= |3 yomee oyec oONN¥Ooo
significantly more, but number of millable canes were not E g o © <
affected by the levels of earthing up. 2| 2lx|g BS8y8 3838 HIBgy

Each successive increase in rate of N applicationsig- 2 | S(°
nificantly increased the number of tillersat 60 aswell as 5 | = St SOINe CFaw YYYI®
120 days after ratooning (DAR), but with respect to @ & 9mEec S8oc SAK88
millable canes/ha 180 and 210 kg N/ha were at par and L ° P NL oo Mo ® 00O~
significantly superior to 150 kg N/ha. Increase in produc- % Blo iy gasdy Sgds @S-
tive tillers due to N application has been reported by = | 3|5 © - - =
Shukla (2005) and Lal ez al. (2008). o | 293 N~ oo N~ da oo

TIENg | N%383 3885 §8833
o ) o
Growth attributes >| B

Early earthing up significantly increased plant height, E = = 88989 Y9389 5893893
leaf area index and dry matter/tiller (Table 1). Thiswas  § | o[%|3 - e o -
due to conducive soil environment associated with early © % Ol

i i i T | 38| 858883 Qe8*® &Bg¢382
earthing up. Higher LAl and dry matter/tiller wasrecorded g | Z|°|g N NEN QIJe-
under 20 cm height of earthing up. This was because of & =
higher earthing up provided more soil volume to the roots 5 & 2 N
for proper growth and development resulting inincreased © %0 gy, 6 _ g i« &
plant growth parameters as compared to 10 cm height of E g ﬁ T %% ﬁ E =
earthing up from the ridge. Successive levels of nitrogen | = IEELES S£S8E >~ ad
significantly increased height of tillers at 120 DAR, in- 3 | £ SIZ2H8 55648 55008
creased LAl up to grand growth stage and dry matter/tiller E E 'QS TR § SR § SRR
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at harvest. These values were highest at180 kg N/ § _ls oo a ey 0000
haand least at 150 kg N/ha Al et al. (2002) and B | £|g I8 538 o583
Lal and Singh (2008) also reported an increase in =~ g
LAI with increase in rate of nitrogen application. g RE n<~OS < © <~ A d<Oo
g sl RRE™ B8N~ R
) i sits) — - -
Cane length, diameter and weight and cane -'g
yield _— & o ©OYo®md QON®m WY OQN
April earthed up crop recorded significantly ~ © A S LCy gS6ug i G
higher canelength, cane diameter, caneweightand & | = |9 SENR= g S99
cane yield as compared to the late eathed upcrop 3@ | @
in both first and second ratoon. These higher yield &, s 3 NS @l % R g i
and yild attributes were due to the fact that earlier 2 | §|8 2385 g3~ geg -
and higher earthed up crop had comparatively §
longer period of growth, reduced excessivetillers, = =] 0 <mS o <0 o m<0nS o
increased soil volume and thereby increased avail-  § §g| NNNSS  ddSS  NNNSS
ability of soil moisture and nutrients for better 5
growth of roots and shoots. Qadir er al. (1998) aso g § 3 > ©oS8a w89 eSS
reported that delaying the earthing up significantly 5 23 Noaonco Noaco Noaonoco
reduced yield attributes resulting in lower yields of %
cane.Ingarthmg_upcroptoahaghtqf_20cmpro— 2 SINE S <S8 NP IS
duced higher soil volume also significantly re- 5 2| 8lo INENRNRSRS INENRSRS NS o
corded higher cane length, cane diameter of top g % 5 ©
middle and bottom cane weight as well ascane & % S o o © o o
yield. Similar findings were reported by Dougall ~ & | o 22| S&Is3 8833 gg;gé
and Halpin (2008). Increased cane length, canedi- § ©
ameter, cane weight and cane yields were observed %
at higher doses of nitrogen levels. Application of g © = R § g e § § iV § §
nitrogen at 210 kg/haincreased the cane lengthby o 8 3
8.57 and 8.88%, weight of cane by 19.24% and § 5
19.60% and cane yield by 22.1 and 25.2% as E §'8 s mS o n<s388 Ns0wS8
compared to 180 kg N/haand 150 kg N/ha, respec- 2 gl coNee odoe aacNoo
tively in first and second ratoon crops of sugar- £
cane. There was a significant increase in all the 2 g9 or9 %o NYes oo
yield aitributes with each increment of nitrogen 5 23 o e ga”4 gy
level during both the years of investigation. Simi- © 5
lar findings were reported by Choudhary and Ullah s % o 0O M~ ©omo ®© 10O w©
(2000). 2 |82 | 888°¢ gB5 9 gRE°F
NPK uptake o 2o
The highest, N, Pand K uptake was recorded & | 8|5 12892 2EN2 83g%%
with the earliest earthing up (25" April) (Table 3), o | g|° SRR as SRR
which was significantly more than 25" May and = =
25" June earthing up. This was followed by more ‘é g 3 239ona R nxega
uptake with 25" May earthing up. Least NPK up- © |8 gdd b= = gdd
take was recorded with 25" June earthing up. % <
Higher NPK uptake with earlier earthingupwas ¢ =
due to higher cane yield obtained with it. As re- £ © 8 s S
gards height of earthing up, it was generally higher  © 8 % g ¥ _ T :} o)
with 20 cm than with 10 cm. Successive incre- E g S o £$55 © T S
ments of nitrogen applied to ratoon significantly in- 1 3 = SR -g- g ig 2y g = # g
fluenced the NPK uptake, the highest uptake was & | E =349 55W8 S48
. : = g LHibhid Soo foog
obtained under 210 kg N/ha. Theseresultsarein = = = sgaad Sl SRR
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conformity with the findings of Ashraf ez al. (2008).

S 9 ™~ 50 o~
S by N 2E 0 2SS
§ § 3 ™ o S Mo oY
5 2« . Residual soil fertility
7 |83 S2g.. 22.. 223 .. Different treatments brought about significant
5 3| I° D ' N changes in the status of available soil N, P and K.
g B| | O Available N, P and K in soil increased as the
> = — o Mmm < W0 N MO X ! T X .
T g % a8g Nx 59y earthing up was delayed. Similarly, significantly
T Tla higher N, P and K was present in soil with 10 cm
£ ,ii 3 Xxe,, we = oxo high earthing up than with 20 cm high earthing up.
g o| 18] o« - DR Thiswas in the reverse direction of that recorded
= T 9 < <o > o b © o for cane yield and N, P and K uptake. Thus the
& ? & Sgg 8 88 earthing up treatments that recorded higher yield
5 f.i > and N, P and K uptake left soils poorer in available
g ‘g 8 No o Qo 320 N, Pand K. C content of the soil increased from the
5 S8 N ™ = NN initial soil test value of 0.34 to 0.35%, available N
§ o N oo o o © o o from 184.0 to 186.85 and available P from 23.0 to
2 I ) ) ) i . .
S pry Sgo ' gg ' 8939 81.95 kg/ha. However, available K declined from
< « ° 233.0 to 114.32 kg/ha showing that sugarcane leads
T | = 8] RIX® 0w Qo to heavy depletion of soil K
= R - LN o <9 o Mo o '
S 2 |18 @499y a2 asa® Nitrogen application increased available N in
3 %’ ° o~ o ~ < ~ o soil. Asregards available B, the effect was conspicu-
% g é‘ § § a v g' § v g' & & v _ousinthe_secqnd year of s_tudy when N application
= Zla increased it. Nitrogen application decreased K con-
8 AL © < © o« ~ o @ tent in soil. This was due to increased cane yield
o % e Kesd ' ' 82" ' @88 and K uptake due to N fertilization. These results
B 3| o 00 o % © o~ ® suggest_ adequqteK fertilization of sugarcanein the
2 g | 883" €8+ gFy ' Gangetic alluvium.
~ o - — N — - — N
Q zZ =
é_ 3 o~ N o —«© - Economics
2 gl 335" R SH8 Maximum net monetary returns and B:C ratio
é were obtained with 25" April earthing up crops as
E S| eoanane ovon ©oaon compared to 25" May and 25 June (Table 4).
B 8 gggy~ g~ /I . i th
3 v © a4 R 39893 However, net returns and B:C ratios for 25" May
s Q A om < OT© 0~ m and 25" June earthing up did not differ much.
3 g | D NYgm®mo gaoanr~ oo Higher net return and B: C ratios were a so obtained
< © NN A NN = NN . . .

3 I with 20 cm height of earthing up as compared to 10
@ ol 1S MONANN NON© TN ONT cm earthing up. Nitrogen application increased net
2 % o 9gLSo ggooc RS ENESAS . . .
s gl [° NN return and B:C ratio, and the highest values were
S 21% e Noomo waumod o aoao obtained with the highest rate of nitrogen applica
& g 3] 832283 JIs33 23388 tion i.e. 210 kg N/ha.
2 = o N NN N N N NN X .
> 2 It is concluded that both first and second ratoon
z Z| (S AN 0O MO O  ©OY oM crops raised from a single plant cane proved benefi-
= = o) oM O - < ("Ol\gON . . . .
$ 3 QAN g N Q 993 cial for farmers when earlier 20 cm high earthing
5 Gl P mb oo  ©a~ N was done on 25" April and 210 kg N/ha was ap-
g Q Sda®mg oY R ENES plied.
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Table 4. Effect of time, level of earthing up and nitrogen levels on gross return, total cost of cultivation, net return and benefit : Cost ratio of

ratoon sugarcane

Treatment Gross return (3/ha) Cost of cultivation (F/ha) Net return (3/ha) Benefit: Cost ratio
2008-09 2009-10 2008-09 2009-10 2008-09 2009-10 2008-09  2009-10
Date of earthing up
M, - 25" April 5,08,789 4,22,769 80,265 93,455 4,28,524 3,29,313 6.3 4.5
M, - 25" May 4,64,475 3,87,253 80,265 93,455 3,84,210 2,93,797 5.7 4.1
M, - 25" June 4,39,060 3,77,478 80,265 93,455 3,58,795 2,84,022 5.4 4.0
Level of earthing up
L, - Light (10 cm height) 4,55,841 3,84,375 79,745 92,935 3,76,096 2,91,439 5.7 4.1
L,- Heavy (20 cm height) 4,85,709 4,07,292 80,785 93,975 4,04,924 3,13,316 6.0 4.3
Nitrogen levels (kg/ha)
N, - 150 4,02,078 3,30,395 79,926 93,116 3,22,152 2,37,279 5.0 35
N,- 180 4,93,800 4,15,438 80,265 93,455 4,13,535 3,21,982 6.1 4.4
N, - 210 5,16,446 4,41,667 80,604 93,794 4,35,842 3,47,873 6.4 4.7
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