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Variations in juice quality in top-borer aflected canes

by
H. DAVID and V. RANGANATHAXN,
_ Central Sugarcane Rescarch Station, Cuddalore.

lnlm:lttctmn : The top-borer Scirpophaga nivella Fabr. is a major
']:-est of sugarcane which has assumed a serious form in the sugarcanc
areas in- Madras state. Of late this pest has mcmnsed in nlarmmg
_pmportmna in the Pugalur TFactory Zone and is -also inereasing in
&ntens:ty of attack in the South Arcot District, The very young canes
affected by this pest die out and do not survive till harvest. The canes
affected at later stages survive but give juice of varying quality. This
varies.according to the variety and the period of harvest.

In tlns tract (Sonth Arcot Dlstrmt] there are three popular varieties
of sugarcane-nhamely Co, 419, Co. 449 and Co. 527. The three varieties
mature at different stages in the crushing period. The varieties Co. 449
and 527 mature early in the season while the variety Co. 419 matures late
in the season. It has been observed that in the grown up canes the
top-borer attack mdunes early maturing since the vegetative growth: is
arrested.. This results in variations in the quality of the juice of the
affected canes, depending on the time of attack of the borer.

Materials and Methods: To study the extent of variation in juice
quality, the analysis of the juice of the aflected and healthy canes was
taken up in the different promising varieties prior to harvest in successive
vears at the Central Sugarcane Researoh Station, Cuddalore. - In the first
three-years of this stud}* ‘the affected and healthy canes were sepamtaﬂ,
crushed and-the juice analysed gseparately. In the first year the juice
analaysis was taken up in the month of March at the age of ten months
of the crop, In the second year the analysis was taken up in the month
of Jannary at the age of twelve months. In the third year the analysis
was taken up in the month of March at the age of twelve months.

In the fourth year the analysis was conducted in the months of
December and January at the age ,of eleven and twelve months
respectively.

Results and Discussion; The juice analysis data obtained during
the years 1955-56 showed that the healthy eanes yielded juice of slightly
lower’ quality in Co. 419 and Co. 440 while it was slightly higher in
Co. 527. In-the years 1956-57, 1957-58 and 1958-59 the guality was low
in the affected canes in all the varieties examined at the timoe of harvest.
The analysis -of juice taken up during the month of December 1958
revealed that there was considerable deerease in quality in the early
affected than the healthy canes while there was glight inerease in quality
in the late affected eanes.
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Th thé first yeéar of the tiial (1955='50: _EIQR:HC_I'!'I).. the CHI‘!ﬁEHﬁ{EI‘E
harvested at {he age of ten months. The harvest was ta_kr_z:_n'._;_u_.p_‘ i.wu
months carlier. There was no significant decrease in. the. qua!ttycl,ft.he
juice between the healthy and affected canes. This ‘is '}Jrﬂhdi_!.»t.ﬂy dua t«u
the affceted canes maturing early as consequence of the q_}‘.I‘IvE-.‘-Ef: f.q_{-.: the
vepetative growth. The healthy eanes recorded slightl y-Ipwgpﬁ.]u}fm‘ quality
because of the carly harvest of the canes. (The crop get_mr:_:{!x ‘matures
in eleven to twelve months in this tract.) The juice analysis. data -are
given in Table No. 1.

In the 1956—'57 and 1957’58 sedson the’ canes were harvested at
the age of twelve months when all the canes have become m!’-f:t_if'ﬁ-l : The
top-borer affected cares in these cases yielded juice of lower :t.;un;htly. than
the healthy canes. The difference was statistically significant in both
the years. This loweéring in quality is the direct result of the early
maturing of the top-borer affected canes, which become overmature at
the time of harvest when the healthy canes are just fully mature. The
juice analysis data are furnished in Table No. IT and IIT.

To find out the cause of variation in the results so far obtdined,
in the 1958-"59 season the juice analysis was taken up at the age of eleven
months in the three standard varieties. The top-borer affected ocanes
were separated as early affected (before 9 months) and late affectéd
(after 9 months). The healthy canes were also analysed, The data are
furnished in Table No. V. The figures reveal that there is significant
lowering of quality in the early affected eanes; while in the late. affected
canes, there is no lowering of juice quality. In the varieties Co. 419 and
Co. 527 a slightly higher C. C. 8 ¢ was recorded in the late affécted canes,
though not significantly; than the healthy canes. In Co: 449 there was
little difference in the quality between the healthy and affected canes.

In the month of January 1959 regular juice analysis as in previous
years was taken up in all the varieties when the crop ‘was twelve months
old. It was noticed that there was no significant lowering of juicc quality
in all the varieties examined in the top-borer affected canes., Tliis fully
conforms with the results obtained,in previous years. The data are given
in Table No. IV, -

Variation in quality in the different varicties: It is seeri from the
ﬂgurés in the different years t._lmt the wvariation in juice quality due to
top-borer attack bears ho relationship to the susceptibility of the varieties.
Awmong the varieties examined, the varieties Co. 419, Cb, 740 and Co. 785
have been found to be more susceptible to top-borer attack than the
other varictiés. Co. 449 is fairly resistant. But thé wvariation, nas it
ocours in different periods, betwoen the quality of juice ir the healthy
and top-borer affected canes, is uniform in all the varieties irrespective of
the susceptibility of the variety to top-borer incidencs (Gupta 1954). The
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varlatmnﬂ ‘in the difference in. juice nality Detween the healthy and
affected canes - among the different varietiecs was not statistically
significant. Thé results are furnished in Table No. VI,

Cun_c]nllnn:: (1) The results indicate that the top-borer attack in
-sugarcane induces early maturity in grown up canes.

2. The canes affected by top-borer till about the ninth month

ahuw much lower quality in juice while the canes affected in the later
stages do not show significant difference in juice quality.

3: The variation in quality depends on the age and maturity of
the -cane crop at the time of harvest.

4 The variation in quality of juice in top-borer affected canes is
uniform in all varieties. There is no relationship between the suscepti-
bility or resistance of the variety nnd the loss in quality of the juice due
to top-borer infestation.
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TasrE 1.

The results of top-borer studies 1955—'56.

C. C. 8¢ ' o
Variety  Heal bh}’_.&-ﬁﬂgtﬂ-d Statistical results

canes canes
Co. 419 9:55 9-62 Main Effects (Healthy x ﬁﬁeeted) Z test not
satisfied.

Co. 449 11-58 11:77 8. E. 0-7186.

Co. 527 11-G6 1149 Minor eflects (Varieties) Z test statisfied.
' Significant at P= 0-:05 8. E. O 3228
Intaraetians 7% test not satisfied. 3. E. 0-4565.

Tapre Il

The results of top-borer studics 1956—"57

C.C.S%
Variety Healthy Affected * Statistical results

cancs canes )
Co. 419 774 4-07 ".Imn uﬂ'eai‘: (Hr_'ﬂlihv and Affected) Z test
satisfied : significant at 0-05 8. K. 0-4244.

Co. 449 8:34 6:068 Minor eflects (Variclies) 7 test sntisfied, signi-

. ficant at P=0-05 5, 1. 0-3042 C. 11, 0-8500,
Co. 527 10:59 8-81 Interﬂ.cirimu_!.rz test not satisfied S, 1. 0-6575.
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 The resulls of top-borer studies 195758
C. C. Sﬂﬁ;
Variety _H;m I?h}_ I A l::’f_c(,t{: a Statisticnl results’
canes canes
Co. 410 1008 10153 Main effeets: {Hﬁalthv‘&r Aﬂﬂﬂteﬁ
Co. 449 13-48 12:15 74 test satlsﬁ_ﬂd ﬁ:gnlﬁcnnt -:']
P: U‘Dsi' I
Co. 527 12-36 11-00 C. D. 0-5738.
Co. G658 14-19 1315
" Co. 710 14-32 11-88  Minor effects (v ﬁuﬂt;es}
Co. 758 13-84 12:04 Z teat satisfied" B B ﬂ332°
Co. 785 - 13-73 1320 C. D. O 7457, Elgmﬁﬂanf at
_ P =005,
Co. 799 12-83 11-73  TInteractions Z test not satisfied
' 8. E. 07442,
HI.&BLE “ri'i" .
The results of top-borer studies 1958—'59.
C. O. 8%
Variety — —— —— — Statistical resulls
Healthy Affected
Co. 449  10-83 6:78  Main cffects (Healthy & Affected)
Co. 527 11-42 983 7 test satisfied. E:tgmﬁuant af
P =0-05.
Co. 658  13-08 1172 8. B, 06040 C. D, 1-48.
Co. 726 9-30 6-51  Minor effects (Varietics)
Co. 740 991 800 - 7 test satisfied,  Significant at
L P =0-05. S -
Co.785 11357 §19 8.1, 09908 C.D. 19936,
Co. 907 13-79 13-31 . Interactions. 2
Co. 1001

11-02 800 Z teat not sa,{mﬁﬁd S I, l 727.
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‘ TasLe V.

:~"T'o’p-bore1,' studies - with references to the time of top-borer affection.

‘Age at harvest 11 months.

,Decgmber 1958.

C. C. S% »
Véﬁﬁei}s’:- Hbalthy Ganes LatcC affected Early affected
s N J, _ anes Canes
Co. 419 | 91003614 979 0-2619 8:000-5016
Co. 449 - .- 941406436 .. 94003880 5:29 + 0-3283
Co. 527 11:04 = 0-4015 11-45 02226

.. Stalzstical analysis — Significance.

7:08 % 0-2639

Co. 527

Co. 419 - Co. 449
Healthy X Late : -
affected canes . - - No ‘No No
Healthy X early :
affected Yes. P=0-05 Yes. P=005 Yes. P=0-05
Late affected X . :
carly affected = Yes. P=0,05 Yes. P=0-05 Yes. P=0-05

Tasue VI

" Difference in C.C. 8. of healthy and affected canes.

Average of four Average of four Average of four
Replications Replications Replications
~ 1955—"66 1956 —'57 1957—"58
Co.419 -+ 0:08 | — 287 — 085
Co. 449 4+ 019 — 2:28 — 131
Co. 527 — 018 — 1-78 — 046
Co. 658 _' - o — — 104
Co.T19 - . = — - — 2:43
Co. 758 —_— — — 1-80
Co. 785 — — — 044
- 1-10

Co. 799 s 4 —ih

7 test not sa£isﬁed 7 {est not satisfied 7 test not satisfied

S. E. 06078 S.E. 0074

S. B. 0:6403




