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SUTIONS TO THE STUDY OF SPIKE-DISEASE OF
SANDAL (SANTALUM ALBUM, LINN.).

Part H.—Analysis of leaves from healthy and spiked érees,

By A. V. Vavadaraja Iyerngar.

It was thought that a study of the diseased and healthy sandal
plants might reveal some marked differences in metabolism and perhaps
yield some information as to whether spike is due to faulty nutrition.
It was further hoped that such work might, in due course, suggest a
line of attack by which the cause of the disease might be determined.
For this purpose a study of the carbohydrate content, total nitrogen and
mineral matter was made, and in the present paper the results obtained
with the leaf tissue are described.

According to Coleman (Mysore Dept. Agric. Mycol., Ser., Bull.,
No. 3, 1917) the deficiency in the mineral contents noted in the case of
spiked leaves from different areas could not be traced to the actual
contents of the respective soils. Narasimha Iyengar and Shankar Rac
Badami (Mysove Forest Jowrnal, 1922) recorded a general increase in
the nitrogen content of spiked leaves of one locality as compared with
that of healthy specimens from another locality. In the present paper,
an attempt is made to compare these observations with those obtained
for samples from the same area and collected at different periods. 1t
is hoped thereby to obtain a chemical measure of the difference between
spiked and healthy plants and thus to distinguish between them by a
study of the purely analytical data.

ANALYTICAL METHODS.

The samples were collected from two areas npear Bangalore,
Ragihalli and Uttarahalli, at the same time of the morning. The
details are presented in Part [ (Thés Journal, 1928, 11A, 23). To
render the data comparable, young leaves and shoots were discarded in
both cases.

A small portion of the fresh sample was weighed to determine the
moisture content. Another portion was utilised for the carbohydrate
determinations for which the method developed by Davis and Daish
(/. Agr. Sci., 1914, 6, 159—160) was followed with some modifications.
Dialysed iron was preferred to basic lead acetate as a clarifying agent,



98

since the latter removes some of the sugars also, The direct reducing
power of the concentrated extract, ca]culatgd as dextrose, was repre-
sented as free reducing substances. An aliqgiot part was hydrolysed
with concentrated hydrochloric and the reducing power after neutralisa-
tion denoted as total sugars calculated as dextrose, the difference
between this and the previous figure being referred to as acid hydrolys-
able substances calculated as dextrose.  The residue was utilised for
starch estimation by the takadiastase method.

The total nitrogen was determined on the air-dry material by the
Kjeldahl-Gunning method modiﬁed to Include nitrates, and then
computed on the moisture-free material.

The mineral constituents were usually estimated by the A.C.A.C.
methods (1925, p. 39). The method as described in page 43 was
adopted for the estimation of potash, precipitated as perchlorate,
Subsequently it was found more convenient to carry out the estimation
without removing calcium, sodium, etc., by the perchlorate method as
described by Sutton (Stenderd Methods of Chemical Analysis, 1927,
Vol I, p. 412).
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TABLE IL

Total Nitrogen and Calctum contend in healily asd diseased leaf tissues

Total Nitrogen expressed ‘ Calei
= i Calet BXPTESS
as percentage on ! wm expressed on

dry weight

Date in 1927 Locality L, ~ vdry ‘.V Eb,t.. - . S —
!HEALTHY L )ISI%;ASED!H}?}AL’!‘ll\."‘DISEAﬁED
e v S T SR R

July 8 ..o | Ragihalli \ 1-92 2:41 . AR i R
22 ' . ooz 2:75 [ 169 L 7
" 29 ‘..\ . wf 2 228 | 160 % 77
Avgust 11 .|, 2 197 208 ! (R
June 2 | Uttaraballi O TS 49 ] 24 11
Fuly 15 ] ., ‘[ 264 | 3-dg ] -85
August 5 \ N -~ 162 2:69 ] 3-18 ;l D4
) 18 " e 288 529 | 46| -R6
September 1 . - ‘: 203 | 317 ] L&y w‘ 43
.15 . ] 219 292 l 216 69
October 27 . R 249 l 22 : 58

-
=)

For samples of same date and area, the total nitrogen content
spiked leaves is greater except in one case than in the healthv ones.



(Ryypvop=y _Soyids=ds) ‘zyqissod [f1'ssankif omy asayr opvpesson o
apour burag st gdmope wy sewo Aypnsy syz 1ol ssoyp uoyp weybry Apupisip 240 suswyseds papaflp sy 1of zenpr.
"spo.ap 0y Byp Jo senssiy Jvay Ayyvey puv paspIsip sup u wnizyvs of udbouyu fo orppa ayy ssgvagsnpyr iy

Ao —shvg
sor ¢ 8p #E 12 0 e iz owm o0
. v : RGO [T : 4 !
] ds4 Jor
e Y, SRy
G2
® g
e GG 3. {0z
S o
L mwi .N
dg 1959 y H40¢ o
S
159
71010403207 N yoyiyboy o

‘SBADI] PISPISIF puv \A.Qhu.m.ﬁ Ui BN oYY
‘ur b1



o1

‘LILE JO OUYEA ¥ sey I $ouls jumoyiudis of 0} POWMSTE oq
WBY JUQIUOD USE 9Yj JOJ SOU{EA A, TO0a{[00 JO Powad i) Jo 9apdedsaryl JoAeMOT ‘SUIYIS ISOUL or) oxe somdy owyy oyy, ‘proe ouond
-soyd U1 Ajjerenal pus swy ‘gsejed ‘gse 1ej0) Ui 19g0lr 23w ‘93ep Isimonied v uo pejoerjod warw remopred v Jo soawdy Aulwer aug,

€91 | 2vz | 18 gT.g | 80 90. 9. [ 69.T | 08 €9.6T | Sh.2T | « 12 189030
781 19:¢ 6. 20.8 0. 10- 7. oL 9. 60-1 326 9EFT | : oS t
£6.1 2.8 08- §5.2 20- 50- 62. 0%- 8- 00.1 .8 §o.81 | ‘ 1 nqueidesy
8- 81.¢ L | we | S0 S0+ Lg- 9. [ 8L s2.9 ¢ T19.0T | “ gl N
58-¥ 8T 161 58 4 20- ¥l s (48 £6- 71 78 yo.81 | “ 4 Jsnfny
T | S22 BLE | /8% | 60 [Ae 9L, 911 I ( ST | TOIT © @PST | N oSt Amp
66- 802 | ST e | 80 j1d] g5 I L1 | 22T | S9eEr Cegpr | v mmgumnn | g eunf
91 | o€ | geT | 992 | 60 - Lz 8¢ 0. 18- 96§ | £rer |7 " 6L Jequeda(y
ST.T | £02 | 90T | 6L% | &I 9T 42 05, 8. 6L | S0.9 1§72 |7 “ oI sedny
2. 08.T w1 | ez | T er. 65 8¢ 2L STT | 856 , 198 | “ "o6e i
16- ¥81 | 90T | 9gz | go- 50 5. 89. 2 18- 96-b © 088 | u £4 “
a1 812 , SL.I 652 38 60- 89. 8. 3. 109 ¢ 14 LU WiEudey {8 App
a H “ a H a H a H a H a  u

0°% W 0%0 ‘0% ‘0°a 018 sy Aqyeoory Lg6T T eed

1 319VL

{gyFrom Aap uo papwynopws) sovs BSVISID PUD Aypwoy wr 4apguyy o491,
7 7 \{) Posvastp puv \H ) MyIwoy o W eens ]



102

SUMMARY.

Sandai leaves affected with spike contain more free reducing
sugars, total carbohydrates, starch, total nitrogen and dry matter than
the healthy ones, the moisture being lower. Consistent differences
were noted in lime and potash contents of the diseased and healthy
leaves, the diseased samples being deficient in these salts. The ash
is higher in the healthy leaves.

The significance of these findings will be discussed in a subse-
quent paper.

My thanks are due to Prof. R. V. Norris at whose suggestion
this work was undertaken and to Mr. Sreenivasaya for supplying me
with the samples for the analyses.

Department of Bio-Chemisiry,
Indiar frsittuie of Science,

Bangalove.
[Accepted, 1-3-28.]





