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In sugarcane culture it is well known that about 50% of the
cost of culbivation is accounted by two items viz., irrigation and
manuring. If an effective economy in either of the two or
preferably both could be made without sacrifice of yield or crop
quality 15 will be an achievement of far-reaching economic
importance to the cane grower on one hand and the factory owner
on the other. To this end experimental work on this crop was
shartied ab the Agricultural Research Station, Anakapalli. During
the early part of such work the varieties of ecane nunder eultivation
were such that they did not lend fthemselves to any degree of
resbriction in either manuring or irrigation, to make cane culture
a cheap proposition. Later, during the course of testing, ab
Anakapalli, of the seedling canes bred at the Imperial
Sugarcane Breeding Station, Coimbatore, a differential degree of
resistance to restrichion in these two treatmenfs was exhibited
by a few of the cane varieties. Since then it was considered
desirable to try the seedling canes under two sets of treatments
designated as the “ Normal” and “ Restricted” for a study of
their performance with special reference to growth -and quality
of juice. The results of such a study are presented in this paper.

Material and Methods =

As seedling canes are received in batches from the
Imperial Sugarcane Breeding Station, Coimbatore, they are first
multiplied to secure sufficient seed material to plant on & field
scale In whabt are known as “Study Plots”, under two sebs of
conditions ‘of manuring and irrigation, denoted as “ Normal ”
and “ Resbricted ”. The area of each plot was one cent under
both the condifions of crop growth and Co. 419 was planted as
control after every pair of varieties, the planting being done in
bhe X A B X pabtern, every year in first week of March. The
variebies under this trinl during the period 1941—44, reviewed
in the paper were as follows:

1941—42 Co:214, Co.223, Co.244, Co.299, Co. 365, Co. 383, Co. 393, Co. 395,
Co. 446 to 465, Co. 502, Co. 534 to 550, Co. 5501 to 554. (Total 50 varieties).

i942-43 Co. 365, Co. 394, Co. 395, Co. 457 10 469, Co, 502, Co. 546 to 558.
(Totzl 30 varicties).

1943—44  Co, 460 to 476, Co. 550 to 558, Co. 560 to 665 and Poj. 2961. (Total 32 varietics).
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The crop under “ Normal ” treatment received five fons of
farmyard manure as & basal dressing in addifion to which 100 Ibs
of Nitrogen per acre, 2/3 as groundnub cake and 1/3 as Sulphate.
of Ammonia, were applied. The concenbrated manure of 100 1bs
of Nitrogen was applied in two equal halves, one at the time of
planting in March, and the remainder at the time of trenching
and earthing up in June. Irrigabions were given to the crop
once in a fortnight or whenever the orop needed it. = The crop
under ¢ Resbricted ”' treatment received only half the number of
irrigations given o the normal and 50 Ibs of nitrogen in the same
form, proportion and instalments as for the normal treatment.
Restriction in irrigation was enforced from the time of planting.

Climatology :

An ideal climate for sugarcame culture In fhese parts
geems to be one which is uniformly warm, with a well-distributed
rainfall of not less than 40 inches annually. A climate with more
of moisture and warmth during the grand period of vegetative
growth followed by cool and dry winter to check vegetative
development and ripen off the canes is the desideratum. On the
whole these conditions are fulfilled over & large part of the
Vizagapatam disbrict, and the area under cane cullivation
extending over 80,000 acres therefore oceasions no surprise.
The conditions obtaining at Anakapalli which are fairly
representative of the major part of the cane-growing area of the
district, are presented below:

Table I. Climatic Factors at the A. E. S. Anakapalli.
(Average of ten years 1936—45)

n 5 Maximum Mintmum Humidity Wind
Months l?‘:;gi;“ ii"‘:}r Temp. Temp. at8 A.M. wvelocity
y ¥a. of of b M.P.H.

January 028 080 8513 6325 83 210
February 1-27 210 8735 6584 82 235

March 1'24 170 9261  TO6BT 54 250
April 143 180 9538 7595 83 4:99
May 309 390 9804 8024 76 505
June - 402 660 9512 7983 75 444
July 432 890 9091 U771 87 512
August 476 840 91'84 7738 89 397
September 728 11110 9079 7703 89 211
Oectober 927 900 8856 7411 89 156

‘November 281 360 8560 6808 84 155
December 032 040 8370 6388 79 1:83

# Less than ten cents of rainis not counted as a rainy day
(@ Average of five years only. -
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Crop-Performance :
The behavior of the crop under the two sets of freatments
is described in debail below. ' |

Germination and tillering :— Germination commences
about two weeks after the planting of the cane sets and almost
reaches complefion by the sixth week. Germination counts are
recorded once in @ week from fthe third week to the sixth week and
percentage germination is caloulated from the number of buds
germinated every week, the number of buds planted being known.
Agctive tillering seems to set in by the middle of April and extends
till the end of May. Tillering is largely confined to the pre-
monsoon period and any factor or factors disturbing this
phenomenon is naturally reflected in the final yield. As betiween
the two treatments *“Normal” and “Restricted” Ehe former
shows a general tendency to quicker germination, but in years of
well-distributed rainfall there is hardly any difference betiween
the two treatments. The percentage of germinabion is signifi-
canfily higher under “normal” treatment.

Table II. Percentage of germination under Normal and
Llestricted Irrigations.

Rainfall during the

Percentage of Germination period of germination

Year Normal Restricted N—R Significance March — April
(N) (R) . Inches. Rainy days
1940—41 6190 5970 220 No. 486 - 7
1941—42 £6'46 6365 4'81 Yes 075 2
1942 —d3 60002 5297 705 Yes 034 i
Growth: '

A study of the growth measurements of individual
canes recorded at monthly intervals from June fto March
every year, in the studies of fthe crop under review, has
shown that T72% of the total length of the cane is formed
between June-Octiober while only 10. 5% of the total growbth is
made in the subsequent four months. Good growth is therefore
dependant on favourable climatic conditions in June-October.

Table I111. Mean Height of canes in inclhes 1938-39 and 42-43.

Mean height

Mean rate of Raoinfall

4 Difference Signifi- - Eainy
Month Mearmal Restrictad E growth in ‘
_ (™) (R) N.R  cance . R.  inches 900°
1938-—39

Upto June 38 . 2734 26758 1-24 Yes — — Brq4 17
July 4979 5074 095 Ne 2245 22116 353 |7
Auvgust 7533 7664 1*11 " 2574 2550 716 20
September 10210 101°53 057 " 26'57 24'B9 15°16 20
Octaber 11859 117:52 107 o 1649 1599 443 13
MNovember 13017 13015 002 W 11'58 1263 #&16 5
December 13559 135°12 047 " 542 497 - nis
January 1939 13823 136°83 140 " 264 1'71 015 2z
Febroary 140°29 138956 1°33 i 206 2713 e -
Maorch 14237 140°48 1"B9 o 208 152 148 3
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1942—43 T el
Up to June 42 2060 - 1870 1050 Yes 20065 14'38 :3'36 b
Jaly 5250 41°30 11°20 e 1598 1739 - 230 13
August 75'70 &0'50 15°20 T 16719 1477 &07 10
September 57-50 8220 1530 " 1522 1669 4769 15
October 11510 10140 1370 a 1228° 1577 7.15 2
Mevember 130°10 11680 13°30 b 147 1185 - 3:35 B
December 135'50 12300 1250 “ 377 477 - 038 |
%_nnu ary 43 13920 12590 1330 o 258 223 098 3
February 141°30 128'50 12°80 5 147 2,00 020 2-
March "143°30 130000 13'30 i 140 115 .. tii

Data recorded over fairly long period showed that the
crop under “ Normal” conditions registered a better vegetative
growkh during the pre-monsoon period and this initial advantage
was maintained throughout the period of growth., The rates of,
growth between the. treatments “ Normal ” and the “Restricted ”
did not reveal any wide variations during seasons of = well
distributed rainfall, but in years of deficient or unevenly
distributed rainfall, the differences were more marked and the
“ Restricted ” treatment showed a much lower growth-rate than
the “ Normal ". !

Quality of Cane Juice s

A picture of the progressive variations in the quality of
cane juice under the two treatments was obtained by periodical
chemical analysis of the cane juices. This study commenced
from October and was carried on fill the end of May. Its object
was to assess the different periods of ripening of the cane
varieties, with & view to classify them under three groups viz.,
early, mid and late sesaon maturing types. The chemical
&]l;.&lj'siﬂ data given in fables IV,V and VI (appended) show
that : '

(i) Juices obtained from “Normal” treatment tended
6o record lower values than those of the “Restricted’’
in respect of both sucrose and purity.

(ji) Varieties under the “ Resiricted” treatment
matured earlier. '

Summary :

The performance of a number of seedling canes under two
sonditions of manuring and irrigation was studied for a period
f three years. During the period of study the ocrop growth and
ihe seasonal conditions prevailing during each growth phase
vere recorded. The data showed that at every growth phase of
he crop, differences were noticeable betiween the two treatments,
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“Normal” being superior, but these -differences were less
pronounced in seasons of normal and well distributed rainfall.
It appears as though crop performance is governéd more by
rainfall and its distribution coupled with irrigation, than by
manuring. Increased manuring cannot invariably be depended
upon for securing increased yields. The lower crop yields of
cerbain years, despite heavy manuring, are to be exXplained by
way of unfavourable seasonal conditions, more particularly
dificient rainfall or uneven distribution.
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APPENDIX.

Quality of Cane Juice under Normal and Restricted Treatments of Crop Growth.

Table IV. Corrected Brixz Values.
1941—42
Particulars Oct. Nov. Dec. Jan., Febr. Mar. Apr. May.
Normal treatment 12'42  14°47 1594 17°35 17'66 17°54 17°24 1647
Restricted treatment 13°17 1566 1665 1819 1869 18°51 17797 17.19
Difference (N-R) 075 1'09 071 084 1°03 0.97 073 072
S.E, of Mean deffce. 0098 0098 0104 0115 0123 0'109 0105 0189
Significance Yes Yes Yes Yes Yes Yes Yes Yes
' 1942—43
Normal treatment 1306 1499 16°57 1786 1886 1893 1794 16°13
Restricted treatment 1325  15'33 16'74 1800 1892 1939 1820 1712
Difference (N-R) 019 034 017 014 006 046 0°26 099
S. E. of Mean diffce. 07159 0°146 0127 0188 0174 0213 0212 0430
Significance No Yes No No No Yes + No Yes
 1943—44
Normal treatment 1331 1550 16°83 1841 1889 18'00 1744 16'82
Restricted treatment 1416 16703 17°36 1896 1947 19°05 1824 1758
Difierence (N-R) 085 053 053 0°55 058 1'05 080 0'76
S. E. of Mean diffce. 07136 0197 0247 0240 0195 0252 0693 0557
Significance Yes Yes Tes Yes Yes - Yes Yes No
Table V. Percentage Sucrose.
1841—42
Normal treatment 836 1149 13'32 1491 -1535 1548 = 1499 1392
Restricted treatment 958 1279 1430 1601 16'57 1649 1578 1473
Diflerence (N-R) 1°22 1°30 0'98 110 122 1’01 079 081
S.E of Mean diffce 0126 0128 0.125 0123 0152 0132 0141 0228
Significance Yes Yes Yes Yes Yes Yes Yes Yes
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1942—43 T
Normal treatment 939 12'11 1377 1575 16'59 1670, 1574 14'36.
Reatricted treatment 930 12739 1405 1567 1661~ 17*16 + 16°08°  14'75
‘Difference (N-R) 009 028 0z6 0'B0 002 - 046 - 034 019
S.E. of Mean diffee. 07167 0189 07150 0239 - 0201 02225 0191 0284
Significance No Ne Ne No Mo . Yes. Yes . ~No
1943—44 Lot TR
MNormal treatment 943 J2°40 1425 16722 1712 1651 1519 1418
Restricted treatment 10037 1308 1499 (1701 1772 17:76 16722 . 1497
Difference (N-R) 024 068 074 079 00 .. 125 1103 079
S.E.of mean diffce, 0261 0311 0315 0709 0248 0266 00438 0584
Significance Yes Yen Yes Yes Yes Yes Yes - No
Table VI. Purity %.
1941—42 .
Normal treatment 66°73 7832  B3'3z 8571 B6'80 8813 8597 B446
Restricted treatment 72728 B1°36 8568 8779 €859 6893 8766 B8543
Difference (N-R) 550 304 236 208 - 1179 080 - 060 . 097
5.E. of mean diffce. 0624 0°733 0454 0359 0388  039) 0302 0673
Significance Yes Yes Yes Yes Yes Yes Yea - Yes
1942—43 '
Normel treatment 7160 8055  82'9] 8610 B783 8810 8745 8504
Restrizted treatment 6999 8064 8371 B6'97 8770 BB44 BBO9 8509
Difference (N-R) 1'61 009 030 1°13 113 036 064 005
5. E. of mean diffce. 0813 0636 0341 0684 0442 0299 0415 ° 0674
Significance Na Nea Yes Yes Mo Mo Yes Mo
1943—44
Mormal treatment 5995 7954 84'29 6788 9060 9I'6D - 8672 8392
Resiricted treatment 74°17  B81'26 86°11 8944 9103 9310  B86H6 8478
Difference (N-R) 422 1°72 ['B2 1756 43¢ 150 194 086
S, E. of mean diffce.  1'330 0708 0'794 - 00493 0479 . 0456 0656 1'369
Signihcance Yes Yes Yes Yes MNo Yes Yes Ne
e
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