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Trial of Sugarcane Varieties under Swamp Cenditions
in South India—(A Review).
By M. LAKSHMIKANTHAM, B, Sc. (Ag.)
Farm Manager, Agricultural Research Station, Anakopalle,

Introduction. Manuring, irrigation and provision of proper facilities
for good drainage are considered to be essential factors that?determine
cane yields. Formerly, when the hardy types of cane seedlings, that are
now available, were scarce and the ryots had .to cultivaie scme ‘of theold
Barbados and Mauritius varieties like B, 208 and purple Mauritius, irriga-
tion and drainage played the most important part with regard to yield of
sugarcane. These canes were 'Noble' in lineage. and wanted a truly royal
trealment. They needed irrigation at very short intervals and could not

- tolerate any water stagnation. They came up best on rich, well drained
loamy acils commanding good irrigation facilities. '
' In Madras, which grows about 3 per cent of the total area under cane
in India, sugarcane is mostly grown in wet lands or lands which usually
grow rice under swamp conditions. Onece in every two to four years cane
is grown in the same land, rice being the rofation crop. The cultivators
. select, as {ar as possible, lands that are comparatively at a higher level
than the surrounding fields for growing sugarcane. They have at times, to
dig deep trenches all round the field to prevent seepage of water from the
paddy lands round about To see which of the numerous cané seedlings
now available from the Stuigarcane Breeding Station, Coimbatore, suits lands
liable for submersion in the monsoon months, as a consequence of wet
cultivation in the surrounding fields, trials were conducted in some'of the
important cane research stations cf this province, viz., Anakapalle, Samalkot
and Palur. Resulls achieved at these places during the past decade are
summarised in this article. .

Details of Experiments. These trials wera conducted from 1933—34
to date at Anakapalle, from 1934—35 to 1936— 37 at Samalket and from
1931—32 to 1938—39 at Palur. Two plantinas were adopted at Anaka-
palle. One was early, in the second fortnight of February and the second
late, in the tirst week of May. -Plantings were done orily once in March or
April at Samalknt and Palur. The plots were unreplicated al Anakapalle
tor want of space. In two out of the three years replicated tiials, including
only three varieties, were conducted at Samalkot, the rest of the varieties
being tesled in single series plots. Except during the first yesr, replicated
trials were conducted at Palur. -

Most rigorous conditions in the form of actual stagnation of water upto
about 2 feet or even more at times. were created . at Anakapalle and Samal-
kot, while at Palur the crop was grown in wet lands only, without any extra
attempts at creating artificial and permanent conditions of swampiness.
Water stood in the field at Anak&_palle from about the third week of .ﬂﬁqust

- to the end of November, the period and depth of water varying according
to seasonal conditions. At Ssmalkot water was regularly impounded in the
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tield fromJuly to December. Thirly-six varieties in all at Anakapalle, 17 at
Samaiknta ‘and 14.at Palur were tested in these- trials in replicated or un-
raplicaied plc:—ts as the casa may be.

Easultﬂ It is necessary at the outset to mention two important points
whmh have to be taken into account while reviewing these resulls:

‘Results from swamp trials nnd normal plantings are furnished side by
side for purposes of comparison wherever possible in this article. But they
are not strictly comparable, for the planting dates of the two trials wera not
the same and they were laid out in two different fields. Nevertheless, it is
hoped they will just-afford a general comparative idea.

Co. 419 was taken to illustrate many of the observations from these
trials, as it is the most popular variety of the p.rﬂvince The conclusions
arrived at with regard to this variety: generally hold gaﬂd in the-case of
other varieties also.-

(1) Growth and development of canes :—'Sugarcane is mostly planted
from February to April in this province. It-takes normally about six wesks
for all the I:{uds to complete germination. By about the end of May, most
of the uselul tillers would have been formed. From about the middle of
June till the.end of October the crop passes through the most vigorous.
growth period. * This is called the grand pericd of growth. And at this time,
if optimum growth conditions prevail, the crop records meximum growth.
But in these trials water is allowed to stagnate  in the field during this
period. Consequently the growth rate of the crop is checked with a result-
ant loss in yield. The following table illusirates this point with reference

to Co. 419 and Co. 449.
TABLE 1 (Anakapealle).

Swamp trials planted second Normal planting (Study plots)

{ortnight of Fehruary. Planrted in the first forenight of

Month, Average growth rate March. Averspe growth rate

. {in inches) during n month. {in inches) during a month.
Co. 419 Co. 449 ) Co. 419 Co. 449

June 246 273 2341 3T
July. 2002 24 7 247 293
Aupgust 2006 280 204 239
September’ 166 vy 185 182
Oectober 117 ' 96 118 124
November ‘61 39 80 66
December 50 - 73

It is evident from the figures furnished in the above table that the raies
of growth of the cfop in September, Ocicber and November in the swamp
trial, i. &., after water is let into the field, are less than in the normal plant-
ina. The diﬂereﬁceé are more marked in the case of Co. 4492, indicating
the superiority of Co. 419 with regard to tolerance of water stagnsation.

Even though the ecrop in the swamp trial had an initial start of about
15 to 20 days in planting, the ultimate height-in December, al the end of
which the swamp crop was harvesled, was practically the same as thzat of
the normal crop, since the rale of growth of the lalier was more. Resulls
are presenied in the table below.
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TABLE Il. Average height of Co, 419 (Anakapnlle).

Swamp trinl’ Nurmnl pianting (Study PiﬂtﬂJ
~ Month. (in inches) (in-inches) : .
June 42'3 341
July 669 572
August 87°1 78:9
September 1077 99 3
October 1243 1178
Novemher 13670 319_5.
December 142-1 1376

Average maximum height {at harvest time in Muarch)=—1557"

As will be seen later, cane from swamp lands has to be: h:trvesteci i::-j,r
the end of December or early in January. Hence we lose about 13%°
cane by cutting the crop early in the season and this results in ths raduch:m
of yields from these fields.

(2) Number ond weight of canes:—Apart from the totel height. the
number and weight of canes also have.got a direct bearing on the yield,
As shown below less number-of canes are harvested usually from Lthe swamp

trials than from the normal crop.
TABLE IIl. Average number of canes (Co. 419) harvested per ‘mcre . {Anakspslle.)

Year. Swump crop. MNormal (Study Piots) crop.
1940—41 37,050 © 39,183
1941—42 34,533 37,400
1942—43 38.008 31,780 .
1943 —44 32.017 39,533 °

From Ratoon Exzperiment Plant Urop.
TABLE, IV. Average weight of Single Cane (Co. 419]

Year, . Swamp. (Lbs.) MNormal (Study plots) (Lbs.)
1940—41 2844 3 482
1941—42 3:330 3 6a3
1942—43 2770 2866
1943 —a4 o 2750 _ 2974

-

From Ratoon Experiment Plant Crop. _

The weight of an individual cane {rom the swamp crop is defmitely less
than that from normal planting. The results furnished in Table 11 disclosed
that about one {oot height of the crop is lost by growing it under swamp
conditions. The inevitable consequence of this shorter.crop is. reflected in
the lower weights recorded by the individual canes trom these trials.

(3) Arrowing:—Another important {actor that influences yield is
arrowing. Swampiness induces more arrowing Arrowing limits vegetative
development and consegquently the yield.

Hesults are'summoarised below :—
TABLE V. Per cent arrowing. Co. 419,

Year. Swamp trial. “Normal planting.
1939—40 - -
1940—41 830 : -
1941—42 ’ - . -
1943 —44 - 6'18" ’ o

(4) Chemical anglyses of juices :—Chemical analyses of juices ot all
the varieties included in these trials at the different ressarch stations, were
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done at-periodical ‘intervals. The maximum- average sucrose and purity
parcantaqaa are furnished in table VI helnw. The figures for some of the
var!ehes are not traceable. Only for one year results are available from
Ssmalkot and several varieties at Anakapalle (Co. 290, Ceo. 423, Co. 373,
H. M. 607, C-:: 443, Co. 523, Co. 444, Co. 451, Co. 545) and Palur
(Co. 365, Co. 400, Co. 401, Co. 403 to Co. 407, Co. 410, Co. 413 & M. A.
21) were tried only once in these experiments, Out of the remaining
varieties many were tested for three years in succession and Co. 419 was
under trial for the past 9 years at Anakapalle. (Itis now planited as a

standard: in this trial for comparison with other varieties every year.)
TABLE VI. Showing the average maximum sucrose and purity par cent recorded
by the differant varicties at the three Research Stations:—

Anakapalle. Palur. Somalkot.
. ' . Max. Max. Max.
Sﬁ'{,’"l Variety: Max, Sucrose. Max, Purity. Max. Sucrose, Purity. Sucrose. Purity

-Early Late -Early Late =
plant- plant- plant- plant-
ing, ing. ing. ing,

1, Co.213 1531 1491 8730 8713 17°70 88'53
2. Co.243 1623 1341 8917 8518 r -
3, Co.281 1648 1596 8672 8913 1841 29062 1900 9042
4. Cp 285 '— 1604 — BB 33 ‘“w 1811 8882
5.. Co,290 1485 1544 B738 8506 ;
6. Co.310 1708 1592 B985 BoHdE
;’. Co.313 1759 1763 87381 899
9
10,
11
12,

Co.331 1691 1516 B8998 8848

Co. 351 20009 9003
Co. 356 ' . 17°75 8808
Co. 363 . 1690 T BE42
Co. 365 5 ‘ 1830 - 90-50
13, Co.373 1662 1626 8584 8BO7
14, Co. 400 ’ . 14 G4 84°10
15, Co. 401 - 19 33 . 9380
16, Co. 402 - 1466 86 59
17. Co, 403 1791 K 91-10
18. Co. 404 b 1501 8230
19. Co. 405 . ; 1814 : 90 50
20, Co. 406 _ 17-50 o000
2l. Co.407 1855 1688 9261 8327 1209 76750
22, Go; 410 1571 7 54°70

23, Co.411 1670 1593 8920 8678
24, Co.412 1672 1546 B987 BH392Z

25. Co. 413 18718 9160
26. Co.414 1422 1640 8366 8860

27, Co.412 181t 1701 BY87 8559 17 58 8755
28. Co. 421 1683 15% B748 B6'37 17 48 B647

29. Co. 423 1570 1467 8810 B3'73
30, Co.443 1743 1759 89064 9u357
31. Co.444 1572 1490 8954 8704
32.. Co. 449 1819 1720 909 9078
33, Co.451 1768 1739 9040 8816
34, Co.523 1727 .1744 8894 8928
35. Co.527 1747 1746 B969 9014
d6. Co.545 1747 1461 8913 B636

37. 247-B 1490 1338 . 8709 8434 1590 8693 1825 9404
38. Fiji-B 1934 9123
39, M-55. . ' 21791 B963
40. POJ. 2714 1926 9045
4], POJ.2B78 1840 1767 9042 85,72 20010 8690

42, H.M.607 1289 1231 8525 82'2 _
43, M.A.21 . . 18 56 9030

5
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A perusal of the {igures in the {able indlcates :—

(i) that varieties planted early had a belter quality of juics than those

planted late at Anakapalle.

(i) that Co. 407, Co. 419, Co. 449 and POJ. 2878 recorded over. 187
sucrose and about 907, purity in Dacamber when plunted garly.

(i) thal even under late planted conditions these varieties registered
over 17% susrose in their juices.

(iv) that.among varieties tried at Palur Fiji-B and POJ. 2714 recorded
over 19 sucrose and 90% purity, ' '

(v) and that POJ. 2878 had the richest juice at Ssmalkot

Varieties matura @arlier on these lands than under normal cnndmcns
as iz brought out by the ﬂgures furnished in the iollowing tfables (Vil

and VIII)
TABLE VII. Anakspalle. Co 419

Month of Sucrose ¥ Purity %
Year. snatunis : - : -

DRA1YSLS, Swamp. MNormal. Swamp. . Normal
1937—38 January 1898 1692 - Q057 o BETS
193839 " 1700 1557 - B766 . -BA'26
1939—40 - 1696 1521 9046 . 88 33
1940-—41 " 19°45 1371 G175 o 6314
1941—42 i 17 87 14'78 9074 8736
1942—43 . 1840 14'45 8993 L Bas9
1943—44 Dec.—Jan. 16'83 . 1429 8716 - 8377

N, BE—(a) Planting of swamp trial was done early in ‘the 2nd furtmght of
February, whereas thﬂ normal planting was ﬂune in the first week
of March.

(b) Analysis dates were not the same in both the cuses. Jumes ftom tl:n:
normal planting were unalysed always Iater,

(c) Varieties under normaul planting reached their penL muaturily some
time in Mareh,

TABLE VIIl, Polur. Co, 419,

v Sucrose 3, : Purity ¥
ear. : r3 .

Wet land.e.  Gerden land. Wet land..  Garden land.
1936-37 18112 16°07 8807 S 850
1937-38 1560 - 15.46 8422 8362
1938-39 _ 1911 12'45° 9035 7544

Deterioration of juices set in at Anakapalle usually early in January
whereas no such ill effects seem to have been noted at Palur: “The cror
had to be cut in January at Anakapalle whereas it was harvested durinc
March—April at Palur, - This must evidently be due to actual stagnation o
water for long at the former place.

TA]_!LE IX. Showing deterioration of juicer nt Anskapalle, (Variety—Co. 4192.)

Year, Date of analysis., % Sucrose. Date of analysis. % Sucrose
194142 - 25—12-41 1851 I—1—42 . . AT8Y
1942-43 - 21—12—-42 1818 ¢ 5—1--43 1773

1943-44 21—12—43 1720 . 31-12—43 1683
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(8) . Yield:—The yield figures of all the canes under trial at the
different reaeamh stations are set forth in the table below, toafford a com-
parative: ]den of the relative performance of the several varieties.

TABLE X. 'Showing the average yield of the different cane varieties nt the
th_t“_l'ﬁmirl:h etations (Anakapulle, Semalkot and Palur.)

;"E . : ~ No. of years of trial. +. Yield of cene in tons per acre,
=2 Vﬂriet:r Anakapalle. Samalkot.. Palur. ~Anakapslle. Samalkot, Palur.
" Early. Late. -, Early. " Late.
1. GCo.213 3 2 z " 1 28'56 31'78 2036 3047
2. Co.243 3 2 . 3909 3890
3. Co.281 . 3 2 2 2741 2591 1886
4, Co.313 5 4 . 3995 2913
5. Co.351 - 2 -1 1 3030 2267 1830
- 6. - Co.356. 3 2 1 31'10 3094 3330
7. Co.357 . 1 2404
8.  Co,358 1 2728
Q. Co. 361 . 2 2811
10, Co.408 2 1 31'57 31'35°
11. Co.4l14 3 2 2842 - 3527
12, M. A 21 2 -1 2587 - 2084
13, Cop:285 1 2 2 1 4005 - 3300 2386 31°60
14,  Co,467 2 2 3104 3044 .
i5, POJ.2878 4 3 1 2 31'88 2328  30°30 2754
16. Co.290 1 1 1 3844 - 5107 4580
17. Co. 419 8 8 3 S0-58 3878 5412
18, Co.423 .1 1 3331 4835 .
19, Co.412 . 4 4 3333 2705
20, Co0.373 1 1 . 3206 2697
2. Co.360 @ 1 1 27'59 2714
22, Co. 368 1 1 371 30-40
23. Co.421 3 3 5142 . A713 50018
24, Co.428 1 1 3027 3629
25.  Co.363 41.88
26. Co. 411 3 3 s50°13 3565
27. J. 247 4 4 i a8 4000 2767 1500 3758
28, Co.310 '3 3 - 37704 3339
29, Co.,331 - 4 d 44'72 3759
30, H.'M. 607 1 1 4076 3328
3l. ‘Co.449 3 3 . 4330 3141
32. Co.527 4 2 36’58 .. 2480
33, Co.523 1 1 2400 1513
3. Co.443 1 1 21'63 17°66
35, Co.451 1 1 4086 29-09
6. Co,434 1 1 4286 2693
3.  Co.545 1 1 3s86 3072
. P. M. 1 900
39. Co. 20 1 .
0.  Fiji-B 5 2025
£1. M. 55 5 3106
12 B. 208 ] 14°00
13 POJ.-2714 4 31'88
3 A%EO

i<, Co. 4u2
_N. B.—Yield figures at Anakepalle have only indicative significance, since
the plot size is stmall (2 cents).
The "'on-.rIng; inferences can be drawn from this lablei—
‘a) Varieties at Anakapnlia vielded beller under early planied condi-

fions.

b) Co.421 (51°42 {ons), Co: 419 (50°'58 tons) end Co. 411 (50'12
tone) were the highest yielders al Anckapalle.
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¢) Among the varielies tried at Samalket Co. 356 (33°20 fons) re-
corded 'the maximum yield.

d) Co. 419 excelled ‘all the other varieties fried at Palur with 412
tons of cane per acre . {cllowed by Co. 421 with: an acre Yield of
50°18 tons of cane,

The average yi¢ld of Co. 419 under neormal cnuditi_uné_lﬂi 5477 tons
(Yield trials) et Anakapalle. Aqainst an average yield of 28 8 tons recorded
under swamp conditions at Samalkot, 45 tons per acre was the a'.reraga
normal yield of the Station (1935-=36). The average yield of Co. 419 from
wet lands (54°12 tons per acre) was far below that registered by the variety
under garden land_cuhgiiiinnsliﬁg 52 tons) al Palur. Hence, varieties under
actual swampy conditions tend to record lower yields than from normal
fields, The loss in yield may, of course, vary with the period and depth of
water stagnation ; and vigorous growing varieties like Co. 419 may fclerate
swampiﬁass io u_grealar exterit.

Summary and Conclusions. The influence of the innundeation ot
fields with water in monsoon months on the sugarcane crop was studied at
three research stations in this province. The results achieved during the
past decade ore presented in this paper. The following conclusions are
drawn from these resulis.

+ (1) In lands liable for submersion by water in monsoon months, plant-
ing of cane will have to be done as early &s possible, preferably
by the middle of February. Later plantings record lower yields.

[2) Growth of cane is arrested after swamp conditions set in. - This
¢- check ‘in growth will be marked, or otherwise according to the
particular varisty. grown. For instance, in the Ease of Co, 419
there was not much difference in the rates of arowth registered l::r}
the normal crop and that grown in the swamp trial.
(3) Uniformly good growth vigour throughout the life of the variety,
such as that exhibited by Co. 419 seems to be essential for a cane
. to perform well under swamp conditions.
(4) The number and weight of canes recorded at harvest time are
+  lower than those obtained from a normal crop.
(5) Arrowing is more profuse under water logged conditions
(6) Varieties malure earlier under swamp conditions. They dateriorate
early in Januery or, at times, even a litlle earlier. '
(7) Yields of cane are comparatively lower than from normally grown
crops.
(8) Among: thed varieties tried, Co. 419 combines in itseli goed juice
quality with high vield and is the most suitable cane for qrowing
under these conditions.
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