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SUGARCANE AT THE PARTABGARH
EXPERIMENTAL STATION, 1908.

[[HE collection of some of the characteristic varieties of the sugarcane

1 of the United Provinces at the Partabgarh station provided an
opportunity for some preliminary work in connection with the enquiry
into the cultivation and quality of that crop, which the Agricultural
Department proposes to take up on the lines laid down by the Board of
Agrieulture in 1907.

By working on the spot in the midst of the crushing and gur-boiling,
and cazefully observing any differences in growth and composition, it was
thought that suggestions might be got as to the most promising lines,
along which future enquiry may be directed.

The following varieties were available for experimental purposes :—

Patarki manga of Shahganj. : Rarauti of Partahgarh.
Hemja of Garakhpur. © Kewabhi of Benares,
Reora of Corakhpur. : Reora of Benar
Charkahiya of Azammgarh. Reori of Bena

Dhaura of Azamgarh, Momcha of Basti.
Pansari of Usufpur (Ghazipur). Sarauti of Basti.

Kuswar of Pertabgarh,

These races of sugarcane comprised nearly all the kinds of OQudh and
the Bastern districts which are noted especially for their sugar vielding
qualities, the Kuswar and Sarauti among them being indigenous tc the
Partabgarh District. The seed of the last two kinds was obtained locally
while seed canes of ull the other varieties were imported by rail from the
districts, in which they grow ab their hest.

The different races were not grown this year with the special object of
comparing the outturns, but of raising seed for the next sowing, and
determining their suitability to the soil and climate of Partabgath,

For these reasons the areas allotted to the various kinds (approxi-
mately 72 acre) varied slichtly. The field operations in all cases except
m the case of Kuswar treated with Sulphate of Ammonia being however
exactly alike,
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The method of cultivation may be deseribed as follows ;—

Previous to preparation of the land for cane cultivation half of e
Tand comyrising the cane plots was sown in the rainy season with Gy
(Cyamopsis psoralioides), and the other halt with Urd (Phaseolys
radiatus). These autumn crops were removed from the land in Novembes
1906, Tn December the land was irrigated with well water in orderto
soften the soil whieh was then broken up with the Watt’s plough. It was
agaln ploughed with the same implement and four ploughings with the
country plough followed, the land being levelled after each plonghing
with the Patile (the dat wooden beam).  After the second ploughing
with the country plough vrdinary cattle manure at the rate of about 80
mannds per eere and indign refose at the same rate were spread an the
plots, and worked in with the soil by means of the last two ploughings,

The cuttings about 15" in length were sown in the heginning of Mazch
1907 in the ugual manner behind the plough, and the land levelled. Sheep
folding which is & comman system of manuring cane-fields in the south
followedd, a faclk of about 70 sheep being kept for the night on each plot,

Tu the plot treated with Sulphate of Ammonia no cattle manure or
indigo refuse was used, the artificial manare ulone being applied at the
rate of 5 ewt. peracrein two doses; two-filths of the total quantity being
nsed in the farrows at the time of planting and the remaining three-fifths
just hefore the advent of the monsoon rains.  The comparison  plot ad-
jacent to the Ammonium Sulphate plot was not manured at all.  Both
of these plots had been fallow during the preceding rainy season..

The erop was watered altogether five times during the period of growth,
four times in the hot weather, and once ab the end of rains, this last
watering having heen rendered necessary owing to long cessation of the
rain. After each watering the crop was hoed with Kudalzs, and is custont-
ary among cultivaters where the crop showed a tendency to “lodging ”
the plante were tied up so as to keep it creet.

Harvesting was commenced on 26th December 1907 and continued
swithout any break vatit February Gth, The canc waz eut and then
erosthied in four roller ivoa mills of the same pattern working wniformly.
The suroe mills were wsed thronglout the campaign.

The jnice after suupling was boiled into gur by the local gurboflers
in the simple native way without any clahorations. Advantage wastalen
of this to determine:—

(a) The actuallose of suvars (Suerose and fvert) during the boiling
process,
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(%) The amount of inversion,
{¢) The actual loss of Sucrose by the combined effect of (ayand (5.

The question of the actuallost of sugars and the amount of inversion
o Leather (Agricultural Ledaer, 1996,
Yo, 18), who as the result of R experiments at Cawnpore and Poona con-
Juded that the average loss of sugar (Sucrose and Tnvert) was 10 per cent.
it will be seen Jater that as the result of thirteen experiments we find an
average loss of 157 pereent. ur results showing the amount of inversion,
s« represented by the inerease in glucose tatio, arein agreement with those
ohtained hv Leather. The subject however needs further investigation
inview of the importance of producing a higher cuality gur, e, one
confaining a higher amount of recoverable Suerose even at the expense
of its appeatance. The demand of raw sugar for recently erccted re-
Gueries in and aronnd these provinees last year wag estimated at not
Jess than 10 lakhs of maunds.

bas heen previously investizated !

The difficulties of smpling small plots of sugarcane are well known,
and are referred Lo by Howard in the Procecdings of the Board of
Agiienlture, 1907, At Partalizarh (his vear the whale of the cane was
croshed, the jnice weighed and each sample separately examined 3 the
amount of Suerose, Inverl sugar, and the specifie gravity being deter-
mined. In addition the number of stools per aere was connted. Tt was
{haught that this fgure indicating the relative amount of space avail-
able for each stool to arow in would he a rongh measure of certain other
fartors guch ag leaf area exposed to the active rays of Jight, and trans-
piration, which rught have an important influcnce vn the amount of
the sngar formed, and the concentration of the juice,

These operations involved the examination of 33,000 Tbs. of juice,
contatning ®,A14 Ihs. of Sucrose and Invert sugars, and vielding 8,622 [hs,
of gur. The authors reavet that they were unable to determine with
the assistance available the weight of eane. This will cerainly be
widertaken in all subsequent experiments.

Having decided to weigh and examine the whele of the juice from the
plots, and so to malke sure at least of an accurate estimate of the yield of
juice and its eomposition, considerable latitude was afforded t~ Jeal with
the cane tn sueh a way as to get <ome itea of the variatiens in composition
from place to place in the same variety, and to find ont if & method could
te devised enabling onc working on a comparatively small sample to
%3y the crop correetly.  This has not heen found to he the case and a
anee on the table giving the results in detai! will shov that figurss of

- B2
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widely different value were obtained, except where several hundred I,
of juice were employed, and even then considerable variations were lable
ta crop up.

Variety No. 2 Patarki Mango of Shahganj was eut in successive 50
stools up and down the field. The cane was not laid and to all appear.
ances was a uniform crop,

The variation in composition is large, and such as would lead to an
entirely wrong conclusion of the value of the crop, if any particular
onc was taken to represent its composition. The Sucrose varies from
16:19—13-22 per cent. and the Invert sugar from 1'0 to 24 per cent. Low
sternse being aceempanied in this, as in all other cases, by high Invert
sugar pointing to unequal ripening. Indeed it appears as will be seen
from tables referred to later on that unecual ripeness is the result very
largely of unequal germination and development. The plants being
crowded together in one part of the field with an insuflicient supply of
light and air ; and too sparse in another.

To further investigate this point of variation another variety of a differ-
ent appearance and growth Sarauti of Partabgarh—one of the thin reed.
like canes—was examined successive 25 stools being taken.  Here the Sue-
rose varies from 16-50—1529 per eent., and the [nvert sngar from 1'10 to
2 per cent.; differences which are considerably less but which neverthe.

less are large enough to hiave a very marked influence en the composition of
raw sugars. It was found that variation in these sturdy reed-like canes
which germinate and grow very regularly was gencrally less“than the
more delicate tall canes of the Mango and Reara type. '

The only case in which close agreement was found in samples of juice
from cane of the above type was when the numher of stools per acre was
small enough for each one to have apparently more than enough space
for full development.

The problem of vhtaining a juice of even compesition and ripeness
scems Lo be one presenting difficulties analogous to those which face the
maltster at home in securing a mniform sample of malt from barlev.
Unless the conditiong on the floor are such that the germination and
growth of each grain to a certain point is uniform, an unequal sample of
malt is obtained. In the case of sugarcane, unless the conditions aresuch
that a wuiform growth and development of each stool is possible, juice
varying in composition and ripeness will be the result.

The early and late ripening of the same variety is another question and
an attempt is being made this year to determine some of the factors that
influence this, ’
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It seems, however, reasonable to suppose that if germiration and space
available for each plant to grow inare approximately the same, a juice of
4 ppruxima‘tely the, same quality ripe or unripe will be the result,
althongh the question of finding out when it is ripe Las yet to he faeed,

This has an important bearing on the production of good quality gur
Jecause it would be possible to wait until the juice of a uniform crop is
tipe, while if the reverse is the case and a Jittle hit ripe here and there at
one time it is impossible ever 1o secure a uniform juiee without selec-
tive cuiting, a thing very unlikely to be adopted in this country.

After various trials the following method of eutting the cane Was
adopted and used in plots 6—16. The following diagram illustrates
the idea :—

54021 5 43215432 154321
Four strips one stool wide were taken at equal distances apart starting
lfmm the right hand, and entting down the whole Jength of the field The
,hficc of the four strips wasmixed and sampled. The cuttivg was con-
tinded in the same way fron right to left, four strips being used for each
sample (500—-1,000 Ibs. cach). This method gave better agreement, hut
even here differences of 3 per cent. were not uncommon,

Table 1 gives the details of the zesults obtained [rom cach plos,
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TABLE L.

Prot No. 2.

Name . . . Putarki Mango of Shahganj.
Aven . . . 198 acre.
: Tutel e
Sovoisiods " S S MM Guior stedte sablsin T
e, e eent. L, o u-m,‘ Clticicy,
S (T 15017 155 el o 1871 N
an [T 1340 2 166 ey ituiea 191 a1
Al Tty % Vb RIS Pra2 g s 193 &
atl 17T Tara2 e 154 9T rved 192 Ay
5 IR A 172 31 10800 193] 81y
il LAl [aah e To¥4 s 1eiind 13-2 Al
At S IS N 244 Sl ih [E SR R Is-2
50 [EO N I EST e E 107 [E i T
il RATNTE B KR EERN b 42 12000 10804 19-4 e
S0 [ I LT i Sl ML 1077 187 0 wivn
b REC TR B AN ] 126 Bal U R (VI S B T
St EEERIT BT A (18] 1 i [OER NN ot | i
A EEOTN V) e 12 ER e 10776 W7 s
il 17500 1540 Kl i DR B N 188 ‘
50 B I B XU | 2:19 10 1605 1072 173 L 4
il Tonsib i 1370 206 T 38 10750 Taed ‘
M 1Tl e 250 10 W 107 1§ ( T
o ] ‘ 14047 IR a7 L S IV P ST
au Prana g 127 li2 24 26 s 1edin 1705 Ty
0 S0 ’ [ HEE (B8 1w 27 [ESE RN RIviT 15 |
o S0 s 153 15 G OReT s | &y
5 REENUR I EAN 30 11 33 e 1ot ol
58 it 14042 EREITI 24 o TN K s
N o
i 4'rJhr oy R ] S O | N TE 1>':;| a1
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TABLE [—conld.
Pror No. 3.

Name . . . . . . Hemja of Gorakhpur
Area . . . . . . 112 acre.
i o " Total i .
g . Welght o rose. Sucrose. ]«"\f” 1 l.m,”t Glueose specific Solids iy LUy
Xo. uf Stools. o percenf,  Lbs, ],b“mr' i b"{f‘"’ Ratio,  grvity.  juice cu-
]ul\;o, er u‘n(.& Lb=. £ per C“m.‘ tticient,
0 10| B 16 9 TE v s 83T
30 2050 | 28| 200 1m0 24 B0 Todes 12 sy
i
163 TEL0 ] Gsu| o e2s e 1200 100 ok 1pr s
84 6200 | 43 35| 835 “ 152 @4 131G 1w 187 s03
| |
223 Loo07u | 13T 1218 ‘ R T S Y RS P R O T SR I R O
| - 7‘}' Tt/
67 | 271500 RS LS S R 406 18 1ueT 160 R
ProT No. +
Name . . . . . . Reora of Corakhpur,
Arca . . . . . . 133 acre.
200 KIS 1162 Bt R 18t 1t 15~ [ 15
189 7002 10°91 Wt 147 142 130 1606 46
209 6180 645 iy 126 (96 10578
283 054'0 S0 20 IS RIS kRIS
' 7215 TR 20T 1S 20 feuene
31 {
Lsosee Wlomer dlno2le o
1282 420004 J048 | 4513 200 a0 2e0 305y
j
Prot No. 5.
Name . . . . . Charkahiya of Azamgarh.
Area . . . . <0975 acre.
7 7
200 TIO T04 863 197 e 1h LoMRi 1T | g6
! i
a7 G807 Jzse seR 1083 ez e |
192 TS 156 916 2003 16t e | 15 ‘ [T0
131 52005 11T 9845 203 il b oear 16 Tao
]
16 NG 12 CR-D 216 [BNY W eay } IR R TR
— e e
!
023 S128°7  JL'ST AT 19 68 108 106k | 157 | e
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TABLE I—contd.

Prot No. 6.

Name ., . . . . . Dhaura of Azamgarh.
Arca . . . . . *129 acre.
‘ | re ! |
- | I | | Totul
. | Weight <o | Sucrose,  Invert | Invert | ! Speci te il Purity
Soarsione, | o B e SO |GG Qe svodte Sl )
‘,‘ ’LHII‘:T i Percent. Lbs, ‘; = Por cent.‘ efficient
- T b \ T T T T
0 | nr,-ni 12:82 | 149 | 1000 108 110080 | 165 |
; | ; | | !
107 ‘,‘ 860-01 “ 1498 0 900 148 g8 | 10°2 p 107200 178
|
151 18720 14 | 150 1370 1000 7 170704 17°1 802
1
152 o ]27:'0}‘ 145 29 i 1005 1-0m2 1773 &1-2
I I
178 P19 | 1590 18| 166 1004 Lovir 194 a1
‘ | I
823 1) S 16| SR 106 vern T3 e
Pror No. 7.
Name . . . .. . Pansariof Usufpur (Ghazipur).
Area . . . . . 138 acre.
162 847 5 ! 1474 1234 1-30 1009 ¢ 88 10726 17°G @57
151 AT 1406 | 976 70 &1 10700 178 | 850
192 M0 Mess | BB 12 a7t 88 101 7T 898
B i m)x-ui 10| 1504 120 1 1y 86 1-0723% 176 | 817
o G| 1wes | | 1o w2l s T | Ty 8
i | ‘ | l
! ! | o 1
983 46637 14'88 f 60421 1025 | 584 l 84 100728 ‘ 176 E 845
. | |
Pror No. 8.
Nane . . . . . Sarauti of Partabgarh.
Arca . . N . . . 019 acre.
187 53l 1ad0 1 8D 140 [‘ g2l os i 10774 IES A
| i i '
23 ; 6887 0 1541 1058 14 99 J 93 } 1-0770 ‘ 186 ; s
| I
-~ S ! | ‘ ‘ i ‘
117 W40 [ W07 146 | 18 94 10T 188 e
. i |
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9
TABLE I-—dontd.
Prot No, 9.
Name . . . . . . Kewahi of Benares.
Area . . . . . 0617 acre.
[ | { !
Weight | . . Invert | Invert : i . .
. Sucrose.| Sucrose.! ¢ | o Glucose ; Specific Solids in  LUTits
No. of Stovls. j‘:’i'm Percent. Lbs. iporien | SN Tatio, | yravity. juiee. <
[ i i | Per ceny, “Hicicnt.
172 s07s | e | w20 1442 B
185 5207 | weloq | 1a [ore 108 ronr
195 si0 | | s3] 1ay ) 8 108 Lo7IR
I |
e L e
i
332 I 180672 B WBIT0W T2 we
; }
No. 10.
Name . . . . . . . Reora of Benares.
Area . . - . . . . *118 acre.
115 092 (] At 1t0824 198 86§
92 92 42 a3 100837 2001 863
120 109 30 62 O30 A0 366
126 087 48 30 10844 20 3678
458 09t 201 a4 10s30 200 885
Prot No. 11.
Name . . . . . . . Reori of Benares,
Area . . . . . . . "2l acre.
[ t ! ’ T
139 ‘ w600 | 1666 ) 120000 11| s 7208l 190 | sa
| | !
17 ‘ 4880 16°7¢ 317 } 30 6 77 i 1-0830 2000 837
118 ; 20 17-00 921 : 113 G 70 i 1°0833 2000 | 850
i ' . ! i
125 f a2 1670 ‘ 1062 | 120 78 7110825 }[ 193] 843
I I
147 Ties | 1682, 12002 12| 8 r2irostr | odes | sss
136 Tt 16-08 " 2404 119 8 70 ‘ 1-0833 i 20-0 Bi0
| i )
—_— e —
82 3997 | 1081 | 6453, 12| 4 7,087 19| sy
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TABLE [~contd.
Pror No. 12

Name . . . . . . . Momcha of Basti.
Area . . . . . . . 118 acre.

7 I i ]
e \ A Cx‘fht Suerose. | Sm-msc.‘ gsngxt i‘\“‘“c;rt Gluease l S
So.of Btk e, Percentd Lbse parent. Lbe RO [8E
o Lis, | ;
[ . b
179 a5 ar | s ‘ 17 61 66 1PUEIE 2005w
;
155 FYPSCRNT I X B ST B G 31 Taovesss 201 e
' i
163 s7g00 1693 1 0T ‘ 72 LN 203wy

84 100830 ;0 2002 R4l

-1

ERERIE 204 iy

T4 1USH 208 sty

Name . . . . . . . Saranti of Basti.
Arca . . . . . . . 127 acre.
= i
172 8| arez | a8 10853 206, 80
. N } 101 §'8 3-7{ ) R
135 3575 | 1765 | Gas ogss | 20n 0 we
138 wrz| 1mee| eeT 108 4 50 O8] 205 84
133 17°20 T 09 43 54 0830 ’:ZU‘I L8
265 ezl 12006 109 B2 63 110845 20-‘3;. Nk
175 17 44‘: o 1010 [ 1 20°5 &
1038 \ 1739 ‘| 5320 104 1°0853 “ T
Protr No. 14
Name . . . . . Sarauti of Partabgarh.
Area . . . . . . ~142 acre.
| i ;
191 Cosrs | s 954 , 1-22 700 Taoleuste | 1004 |  9)
192 ' 515'0} 16 w71 L 57 ; 66| 1-0808 W | s
182 Vs 16022 | e0d | ran| 6T, 74w | 193l M0
154 ‘\ 1622 l 1621|752 114 sl wrbosez] 19y R
94 }‘ 439°0 i 16736 | 8o 110 5t } [ i 1° 0201
191 ; 23670 . 16457 “ B3+ 3 112 60 l‘ &7 10800
1104 LA 1648 | 51 ‘ 115 \ 362 i 59 1°0803
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TABLE I—contd.

Pror No. 15.

=183 acre.

Kuswar of Partabgarh--without manure

11

1
1

Tovert | Tnveet

\

Total

o of stogi. n”lf«‘r‘mc. Suerose, SUSAT, | Sugar. 1;|\|(~:J\r, peciti Solids in DPurity
J‘W: ,10 ven(.  Lbs il’urt't‘m“ LE». Ratio, gravity. Pjn\;it:t:{n efficiont.
| .
I B S S
250 L L T R T SN TR IR R VR QRS
181 (AN 13434 22 148 9t ‘ 11°0 | 170656 167
206 2gn 1033 1 P50 124 109 | 1060 15
203 B2 Lol 10002 | 161 RIS EIE N R R TS
217 Wio | dzer o 1285 ‘ 162 1600 1zea ] rasss 16w | 795
179 IO 12093 T35 [ ez w 063 166 | T80
197 T 12T e6t ! 160 ‘ 16 2y oz 1621 soro
211 960 1239 } . 25 10666 1602 1901
61 a6
314 HSL7 {1265 1495 ‘ 127100666 1602 350
e P
1951 THOT| 1800 9623 1 1I3 0 LT 121 18I0 1603 | 707
e e e L . !
. ProT No. 16.
Namig . Kuswar of Partabgarh—with Sulphate of Am-
monia.
Arca . 180 acre.
216 TR L e s rmen | 10 sl
200 Uwsnst 1068 | o2 2| 2z R N VB F 3
193 RHT W[ 9re e zasi dee | 2006 10620 FEI1
101 Go0a lo10ss | T4 2w 73| 22 10m0 | 1T 1003
225 COBEO 0a | 0s 2| 2ps 20 1007 | 1w T3
202 900°5 1 10084 | 108030 a2y 242 ‘ 10618 | 131 70T
218 seae | otoest | ooeol was| me \ 20 10602 4T T35
244 : 1092+ 0 (AR {2202 i R o7 4y 224 10624 hiN 21
—— o
1604 7284 | 1080 [ wRT0 24t 1Tedi 0 222 10611 150 720
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TABLE [—concid.
Pror 17.

Name . . . . . . Sarauti of Partabgarh.

Successive 25 stools.

P Weight ose | IRVert | Invert | oo Vo g
s, MM g v || e e
| . |
| |
T O IR S T g5 | e s s
T W43 1T b2 1 iy 7-4 | 1:0801 ! 194 | 846
o 7e3 1557 0] 1270 09| 81107661 183 sel
a5 o 1505 1391 1081 IS ) 18°0] 813
25 66°5 i do 103 137 1 ROt 88 18-7 820
2h ’70 2 1529 115 1°52 i 11 90 | 170772 137 817
25 2 1‘22! 00 76 1'0704\ 16-1 B35
% S T T [ 8010786 | 180 | 835
3] 09 vi|lomwr| 190 st8
125 , 17 ) 801 1-0775 ]d"7 a3
110 ! 08 | 6461 1°0804 ; 194 v}
i1 ‘ el 1se | 820
2 ri ]| rs|vem| | s
25 12 11 78 | 1tgrez 16°1 &1L
%5 Payo1s) o ms|vosen| 109 s
sren| o) x| reme | aer| set
Voo | w1l eo|voms: 1sr| ees
23 R2-2 1631 B4 124 1-0F 76 | 10805 : 10-4 S0
837 1588 136 | 0+ 98 8 601 { 10764 i 185 838
EA] fibat) 1616 1 97 \K 002 \ 05 56 | 10783 190 850
! i
‘ [ I S A
500 176079 : 15-84 2789 1'18 ; pAR Teao| buTEn 19°0 /38

Temay be of iutercst to other chernists to briefly mention the methods

used in the temporary laboratory at Partabgarh,
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1. Sucrose,

50 ce. of juice was clarified with Tead Acetate and diluted to
100 ce.

The number of grams of Sucrose per 100 c.c. {8) was found in the
usual way by the Clerget method using the formula—

L X 26048
o143 — It
where x = Direct reading.
y = Invert reading,
t == Temperature of the readings in °C.

The results are given in per cent. of Sucrose in juiee, e.g., grams of
Suctose in 100 gms. of juice, and #his is got by dividing 8y Ty the specific
geavity.

2. THE SPECIFIC GRAVITY,

Determined at 20 °C by a Westphal balance.

3. INVERT SUGAR.

This was determined by a method first suggested by Soldiani (Gazz,
Chen, Ltal 6-324) and modified by Ost (Ber. d. d. Chem. Ges, 24-14-3003).
It has heen used i the United States by Ewell and in England by Wood,
but its application in this country has not been gencral. [t is aceurate,
vapid, and possesses many advantages over Fehlings original method.

Tt consists in nsing a solution of copper bicarbonate and potassium
carhonate as the oxidising agent.  Filtering oft the precipitated cuprons
oxide, and dissolving in a solution of ferric sulphate acidified with
swphurie acid. A quantity of ferrous sulphate proportional to the
euprous oxide present is formed, and this is estimated by titration with
potassium peimanganate of a couvenient strength.  The capper solution
is made by dissolving in a litre.

255 gms. Copper Sulphate.
250 gims. Potassium Carbonate.
100 gms. Potassinm Bicarbonate.

Tts advantages over the usual alkaline tartarate solution are that it
k%eps for a considerable time withont change. It has far less action on
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cane and other non-reducing sugars, and a given weight of sugar recuces
noarly twice as much eopper as it daes froxa Wehlings solution. Tt re.
quires, however, ten minutes hoiting o geb accurate results.

The actual manipulation was carried out 25 follows ;25 ce, of the
eane juive was clarified, made up to 100 cc. and Altered. 50 cc. of the
coppet solution measured nto a 300 ec. conical fask and heated to beiling,
10 ce. of sugar solution run in, and boiling continuedd fur 10 minutes,
The cuprous vxide was filtered through a pad of fine ashestos on a per.
forated dise in an ordinary funnel under slight-pressure and washed with
boiling water. The asbestos pad was returned to the flask, and the oxide
adhering to the fannel washed out with a 19 per eent. solution of ferrie
sulphate in 23 per cent. sulphuric acld, A few crystals of Sodium Car-
bonate added tv the acid solution in the flask to drive out the air, and to
prevent oxidation of the Ferroussalt.  The contents were slightly diluted,
well shaken to dissolve the copper oxide, and titrated in the usual way.
The permanganate is best standardised by a sclution of glucose ;)f
Lnown strength.  Complaints have been made that the end puint of the
reaction s undecided.  Vhis is generally found to be the case with per-
manganate titrations wnless care is taken that the reagents are free from
chlorides.

The following table shows some of the figurcs obtained by this
method :—

Sample. l ce, Copper ce, Sugar e, WM04 ! I,HWH
! Nolution. Solution. usede o "
1 | t.
SR I .
. | ( W 10 16 1
2(7 J
! {50 10 08 132
0 10 1460 jantl
212) % ‘
50 10 140 182
) M 10 137 167
LD {
50 10 ' 137 167
M 10 16°6% 203
8 () | i '
& a0 10 1881 ! Ly
1 1 |
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Tue varieties at Partabgarh can be broadly divided into two classes on
e lines already suggested by one of us*

(Class A.—Thin erect canes of reed-like form corresponding to the
Dhaul canes—
Sarauti of Partabgarh.
Kewahi of Benares.
Momcha of Basti.
Sarauti of Basti.

(lass B.—Thicker, stronger and more ereet canes corresponding to

¢he Kaswar series—
Patarki mango of Shahganj.
Hemja of Gorakhpur.
Reora of Gorakhpur.
Charkahiya of Azamgarh.
Dhaura of Azamgarh.
Pansari of Usufpur (Ghazipur).,
Reora of Benares.
Reort of Benares.
Kuswar of Partabgarh.

[ is mtercsting to compare some of the data obtained from the two
classes.  This is done in the following tables :—

CLASS A.

T
[

Jutiee per - Sue- Invert } o Purity
Plot. Variety, stool, rose.  Sugar. ! ll{\ln ca-cfii-
N s atio, L :
Lha. Per vent, Per ¢ ulLi Per cent, clent,
‘ ‘ \
R R SUN R
!
8 Sarauti of Partabgarh . 24 D150 G V4 1876 8277
e, " .28 1643 118 Gy e | s

13 Sarauti of Basti . . 30

T4 203 §12

|
|
|
9 Kewaliof Benaves . - 20 1405 149 ‘ 105
12 Momcha of Basti . . 20 l

* The Sugar Industry of the United Provinees by 8. M, Hadi, Chapter IT, pages 3 and 14-
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CLASS B.
| o e i Total .
L ! _— LJT:;'II’W Sucrose. Isn:f]ri Ghicose solids in ?Ilr‘t)
ot.{ Variely. I e Percent, Per éjtnt I Ratio. . juice, comefi.
: s i Por cent. cient,
) U S I DR R
2| Patarki mango of Shah- ‘ {
wop .. e | o | w183 sls
3 | Hemja of Gorakhpur . 40 1335 1750 113 165 809

5 | Charkabiya of Azamgarh 34+ 1187 100 168 ;157 756
6 | Dhoura of Azamgarh . 64| 13799 156 106 0 173 808

71 Pansari of  Usnfpur !

(CGhazipur) . . +3 148 ¢ 125 g4 1 176 | 84

10 | Reora of Benares . 17 | 17731 094 34 [ 200 865

U [ Reori of Benares . . TR IO 121 L1 | o8y
i

| i
| ‘
N \ 1300 ‘] 1°5% | 5230 B 131 i
‘ |
|

-l i
15§ Kuswar of Partahgarh .

The vield of juice per stool was very uniform in the case of class 4,
the thin reed-like canes; and with one exception they gave juices, of high
concentration, low glucose ratio, and high purity co-efficient.  In other
words juice, which was suitable in every way for the production of a high
quality raw sugar. The yield of juice per stool from the canes of class
13 varied enormously, as also did the other data shown in the following
Tahles :—

CLASS A.

. i Tnvert ‘

i 3 e < Invert
l’lnl.‘ Variety. : '\vm”h Flu,r.ns(*. Sugar. ['&'m'm\“ Sugar per
per acrefler cent. Per pont, PUL Acte. :rro
| Lo o
I VN I N A
8 Sauti of Partabgorh . . 810 1540 146 3,801 369

, i
! i !
14 now L. LT | 1643 D 115 | 2,630 i 23

13 | Suranti of Basti 8330 | 1780 | 104 | 4,188 280

12| Momeha of Basti . . . 7440 | 1700

|
|
- . i
9 ‘ Kewahi of Benares . L BIHE | 1405 149 | 3,658
I
127 3,000 it

i
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CLASS B.

Tivert I
Rugar,

ercend

Invert
Snaar
per scre.

wrose }
‘v were. P cent. P,

Nnero=e |

Variety. jer e’

Lwr LT

o Peteeki mango of Shahgard | 432
g Hemja of Gozakbpur | . . Gy " 1 1-aty ‘ .
5 Churkahiya of Azamg 4, 46 ‘ IR 1rui

5 Dheurs of 4,044 | s ; 443
ToPewariof Unifpur (Chezipur) . T390 1w | 198 ‘ 23
I Bears of Bensres . . P75 5 B W1 | g [ 0}
1 Reeriof Benores L 3,73 f 168 |1 | =2
15 Kiewar of Partalgarh . AR 1on 1758 ; o2

it

o differances in the latter ease mav have been due o one, or hath
i the following causes :

rerent dif

o uenrs,

A vardation oo or e of the factars controlling phot-

svinthes

iy broadht ol conditions of enlii-

. vation.

e first condition may. and no doubt dovs, s

s

ountIor some of the vana-

witEs nadikelv that in taees so similar in outward charactoristios

“Uharkahiva of Azun f Reera of Benares that it will account for

difference in Sucrose content of nearly § per cent,

It seems much more peclable that some condition as the space avaij-

e for the developnzent of eae’t 2tuol is aiflerent. :

elingin its fuen the
on, and faetors of
termine the composidon nf the juice.
eeaiomica] production of sugar will be

alarea exposed to the active ray
o N

e

"

of el frans

satlar nataze ; and
Uls canceivalile that the u
Gicved by methods of
terde iy

tration, which uive o Tirger and more

Pleal area por weight o cane, provided the Ltter is not
ished por aere,

stk i

T closs 1 o) .
tehss 1 theow was a taige variatum in the santher of stools ner aere,

© O 1he useqnal germination of these

nore delicate vareties, and it is

c
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inferesting i view of what has Just been said to wnote that hg

congentration of juice generally ae companies & 16W number of s
per acre. N defindte dedaetion can ol course be made from ane ceq
wook with diffopent varleties inan experinent not plansied 101 this ;

culuz RUIIIEE bt the rosndt seeiss snueestive, and points to the hd

slready mentioned, thata preat deal moze attention will have to be |
in sngarcane experinents to the study of the exuct conditions of wray
and their infinence ou the factors which determine the vield and cone
{ration of Juice. Recent work on sugarcanes i other countuies ju
shown ihat the canws vielding the most sugar were the heaviest, thar i
the strongest tillerad 11.mt% of the cane-field, and this may he du
thoush no mention is made of 1%, to a natural tendeney of sueh canes 1
develop a large leat arca or possibly by being grown for seleetion
poses wnder (‘o'ldmom which favour vigorous leaf development. If i
is so, it will have an important bearing ov the methods of selection.

Experiments are being carried oat this vear with a view ol throwis
more light on the subject.

A cond many sugarcane experiments hitherte recorded are eon
with deseribing differences m composition ol the juice to manures with
out attempting to frice the influence of these en the factors mentions
in the preceding puges.

The impertance of producing w concentraled juice [provided
yield of sugar per unit area is not appreeiably affected) is perkaps
sized by Jnoking at the question [rom o shghtly different potot of vi
e.q., the amount. of juice that has to be evaporated to obtain A0 Il
of Suceose. This Is ghown in the following walle :—

enplie

Ei‘ ii,:r Weight of fuice por S000 1bs, ugr,
1402 33,349
By 97418
1748 47,658
1137 12010
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1’?:;1:::‘? Weight of juice per 2000 1bs, sugar,
13709 35,502
1488
1540 U2472
1405
1731 Qlw,s!m
16781 20,742
17
1739
15743 ORI
13007 45
1081 ; 1,04

|

Nearly 20,000 [bs. more water has {» L hoiled
lowest eomeentration 1o ohtain 5000 'he. of sugar, ' his needs cone
sideration 1 India where the question of fuel is an important factor,

1 in the jnive of tne

At Parraboarh when the weak julces were being hoiled down into
mur every available piece of bagasse wag used wp, end often weod in
addition, In the case of the concoptrated juices a large quantity

>

of hasasse was left. nnused.

U line of work which might well be talien up i cennection with cane
ivation woull Le to fid the conditions which give the most concens
trited juice, without materially affecii

Indeed sorething of this kind, with the results
ent wav,

ww the vield of sugar per acre.

ad i g Slighﬂy

will have to be done befere the selection of sugarcane can
he attewpted. It is obvioushe impossille to attempt to inprove a cane
unti! vou know what it can do under optimal conditions.

A vood deal of discussion arose at the Reard of Agrienlture meeting
Al Cawnpote on the relative merits of valuing sugarcans by the quantity
of Juien and the pereentage of s ctvally weighiny the
Q. Do the comrse of thy Partabgarh Compaign this year data were

ar i it and by
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whtained cuabling os to caleulate

following table :—

th vawes, T

SUGARCANE AT TUE PARTABGARH

",

Comparison of gield of sugars and qur per acre,

| T —
Totel
Mot Variets Suetese “ I|”\“,1.} Stlwf':r;jr
ke ariety. pursiere, | d;u :Tl-‘l + Lievert
‘ Nrgar.
. T | T T
21 Padarki manga of Siahganj BTE L AATS +4£20°3 ERU
i
3 Cherkahiva of Azamgerl 312 / G| HE2 | o
G D Dhavra ot Azangarh N R RS 161772 1’ {40
7 Paneari of Vanlbpur (Chazipur) SIS } ERAN| {
8 Sarun of Partaheirh IS \ Wi
2 Hewahi of Benares Sasih “
101 Reeri of Benares B 15
11 Reori of Benares BTR 2310 |
12 Momecha of Basti 3G ‘ RN Hr\l‘%‘w i EA
13 Sazanti of Basti Hixso L amem | A |
14 Sararti of Parlaligarh RIDENY ’ 2740 BEteN| : a0
15 Kuswar of Parlahzuh l» G2 Ja0Ta \ et
16 N (with ‘
manure) . EEeii) ( 475 4T 1

wse ate shuwn m o,

As a matter of fact there is for this kind of work a curionsly el
agreement between them j the amount of dirt and moisture left b
sur Is the same as the sugar taken out and thrown awayin the scun.

One would not expeat the sampling of gur to present anv  diffenlts
as a thoroughly homogenous mixture of cael pan is ohtained by
constant stirring it gets when cooling. A smullcore of  approxivat
the same weight was taken from each DBhely, and the whole of the
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{harodgaly mixed in an poreelain mortar.  The foilowing results uf dup -
ate sanples show that the wethad was rrathfnd :—

Tovert =y

Poreent.
& 7330
QA 360 . JRA TS
1 a4 302
17 A Toad i
16 6575
165 A G303 JEXTRS

[+ 35 interesting to note the eomposition of t}
of the gur obLtained from it Fifteen som
i composition were examined ; the »

jowe and the ecompesition

s of wr made from iuice
!
$ are given delo

and quelity of g

Sterose Soerose Inver lavert
. . Mugor i Nugar i
Diot. Varely. juiee, in gnr, f‘v] "’" ?
Pev cent, Per eent Juiee.
Per c:nt.
2 Paturk. maneo of Sladiany 1402 R (Sl 1242
2 Henjaoof Gorakhpur . Heetl) 12785
4+ Reora of Gorakhpor . . T4s a2 20 18711
5 Charkahiva of Avamanrh . 11°87 Lug
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Compai ison of composizion of juice and quality of gur—(contd )

Suctize Sucrose ITnvpr? Inyery
- Ratati B Sugarin  Sugip iy
Plot, Varicty. in juice. i gur, j\Tico gn\
S " 1,
Percent.  Por cent, Dércent.  Pes oo,
6 1 Dhaurn of Azamgarh . R 1399 74728 138 113
7 ) Pansari of Usnipur {Ghazipur) . 1483 6737 125 Tiydy
8 | Sarauti of Partabgarh . 1540 717 146 1113
9 | Kewahi of Benarcs?, « . 1405 73700 17449 1294
10 { Reora of Benarves . . . 17734 TTRT (% R57
1l Reori of Benares . . 16°81 TEOG 1721 a0
12| Momehn of Basti | . . 1710 ot 127 Qe
13| Raraudi of Basii . . . 17759 04 Lo 8§51
| Saruti of Pactabgarh . 16713 7605 I s
15 | Kuswar of Pavlabgrrh (without
wemuare) . . . . IRX3S TR 153 121
16| Kuswar of Pavtabgaeh (with 80l
phite of Ammonia) . [ G334 241 [HEIR

i
153

s

rather striling point ehout ail tho juiess at Parlubgarh was
comparatively high amount of Invert sugay, even in the Tipest canes,
Inplot No. 10 Reora of Benares eut on January 25th, it wag approximatelr
100 per eent. The highest amount was in Plot No. 16 Kuswar of Par-
tabgarh cut on January 50th, 24 per eent.  This plot had been heavily
manured with nitrogen and was cut at the same e as the plot of the
same variety withont manure to compare the juices,

The gur made from the ripe Reora of Benares contained 8L ver cent.
wvert sugar; the gur from the uuripe Kuswar 19°0 per cent. fuvert
sugur—an increase of 101 per cent.

It is generally agreed that a per eent. rise in the per cent. Tnvert sugar
means & per cent. loss in the amount of crysializable sagar. These
figures point out the necessity of a delailed studv of the changes that
go on during the ripening of one or two of the leading varieties of cancs.
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A {gble is given below showing plucose ratio of the gur and the juice,
joures agreeing with those published previously by Leather, but it
oht worth while to put them ¢n record :—

Comparison of Glucose Baliv in juice and gur,

| .

R Inervase in
Fhte Vety. 100 cane giicose
Sgar. rutia,
Tuice. Ghur.
1 ;
3 | Patarki mango of Shahganj . . . s T
5 Cluckahiva of Azamgarh . . . 16°% asy o4
6 Dhaura of Asamgarh . . . . G 156 50
7 ¢ Papsari of Usnfpur (Ghazipur) . . N 136 52
& sapti of Partabgarh L . . . it 154 W0
0 Kewzhi of Beanares [ TE 163 0
. i
|0} " Twora of Benares . B . . . ‘i 5k ! 1o 6
11 Reeri of Benares . : N R R
i I
154 ‘ Mumeha of Basti . . . . L T ‘\ 118 41
13 ‘\ Sarauti of Basti . . . . . an R IAR{ 57
14 i Sarauti of Partabgarh . . . . 60 ; 114 e
i

15 | Kuswar of Partabgarh (without mamure) . 11 0 168 7

16 » ¥, (with Sulphate of
Ammonia) . N 201 t 50

|

Mea¥ . R R ¥

Tt was stated at the beginning of this article that we found as the
result of thirteern sepacaie expermnents dealing with 8000 Ths, of
gur thet the average loss of total sugars (Sucrose and Invert) was 15°7
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per cent. The detailed figures on which tnis caleulation is based ay,
givea below :—

Toial loss of sugars during builing.

.
Total Sugar Su- L.,
erose + Insert Sucrose

5 fuvert
. e — e ——— Nugar iy
Plot, Variety. Gur ey
100 3,
InJuice.  In Gur, Bucrose
+ nvery
Sugar in
Juice,
2 | Patarki mango of Shahganj . . . Gi40 H046 8771
5 Chark:hiya of Azamgark . B . EXER] o832 83
« | Dhaura of Azamgarh . . . . 3037 10500
7 ) Pansari of Usufpur (Ghazipur) . . . G412 5532
8 | Saranti of Partabgarh . . . 20878 1633 i
[ Kewahi of Benares . . . . 2493 2073 e
10 | Reoru of Benares . . . . R 3310 N
11 | Reoriof Benares . . . . 5920 302" K21
(2| Momcha of Basti . . . . . RUEA Ha2 SN
13§ Savantiof Bast . . . SFRES patl
b Sarauti of Partabgarhe . . . 35177 4807 87l
13 | Kuswar of Partabgarh (without manare) 10399 Bt} B
16 . ' » {with Sulphate of
Ammonia) . . . . . . 9425 ot NG
Meax . 813

There is no donbt that rost of it goes in the scum, Tt should nat
be a difficalt matter to devise a simple filter-press ot the cost of a kv
rapees which couid be worked by hand. Tven if half this loss was
recovered it would mean a very considerable Increase in the  productin
of gur,
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Guorose is the desirable compound from the factory point of view.
The Juss of this depends on two things. Some of it is inverte:d during
hoiling, some ofit s 1adled out with the scum. The combined effect of
those is the oss of nearly 20 per cent. of the total Sucrose. as showninthe
f;llowing table i~

Loss of Sucrose during the marufacture of gu:.

Lhs, .
Sucrise Sucrose

Suerose © Sucrose . N
mgur  ost per

Plot. Variety. e, |in gun per 100 1<) 100 ths,
T Lbs, Suerose | Noerose
: ; Cin juice, | in juice
'
S S S,
\ ‘ i
2 Patarki mango of Shahganj P bt BT 830 170
5 Charkahiya of Azamgarh 3717 3043 | 814 1871
6 Dhauta of Azamgath . 5385 42T WY i g
7 Pansari of Usufpur (Ghazipur) . G942 5044 513 { 157
§  Sarauti of Partabgarh . 19007 0 1432 1 24y
|
§  Kewuahi of Benares . . BT S S PR 88 242
* i
10 Reogaof Benares . . .| 3708 ‘ 2032 804 106
N Rboriof Bemares . . . G135 | 5000 758 a2
12 Momcha of Basti . . . 4602 3740 814 184
13 Sarauti of Basti . . . 3320 4243 707 203
14 Sarauti of Partabgarh . 5135 45313 836 154
15 . Kuswar of Partabuach {without
anure! . N . L 9028 0G0 (ERY
16 Kuswar of Partabaarh (with Sul-
phate of Amnionin) . . 7870 R 26
i i
AVERAGE . . 0 . I {02 17
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