STUDIES ON SANDAL SPIKE

Part V.. A Histochemical Study of the Sandal (Santalum album Linn.) Root
: Haustona in Relatlon to Mmeral Nutrition
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SANDAL (Santalum album Linn)) is a root parasite. The formation :and
morphology of its root haustoria was studied in detail by Barber!: 2 and later
by Rao®; the former author showed that root-hairs are almost absent on
sandal roots. While the plant possibly derives much of its organic nutrition
from the host plant, the absence of root-hairs suggests the possibility of its
dependence for the inorganic nutrition also on the host plant. In continua-
tion of our investigations on the physiology of sandal in health and disease,
a histochemical study of the root haustoria of the plant in relation to its

inorganic nutrition has now been undertaken and the results are reported
in this paper.

Sandal haustoria in association with Bauhinia purpurea, Tecoma stans,
Leucena glauca and Broussonetia papyriferra were taken for sectioning in
the present study. Free-hand sections of haustoria fixed in formalin-acetic
acid-alcohol were used, after staining with safranin, to see the vascular system,
while those of fresh material or material fixed in alcohol wherever necessary,
were used for the histochemical study. The elements tested for were K,
Ca, Fe, Mg, Zn and Cu, and the tests were done following recogmsed
methods 5 For the detection of iron ortho-phenanthroline was used for
staining (red) after the sections were first treated with acetate buffer (pH.3-5)
and hydroquinone solution. This technique was developed basing upon
the method of estimation of iron by ortho-phenanthroline.® .

RESULTS AND DISCUSSION

The haustorium in sandal (Fig. 1) is almost conical in shapé, the j_apex
rising from the sandal root. There is a direct vascular connection between
the sandal and.the host roots through the haustorium (Figs. 2-6). ' The

“mouth of the vascular cylinder, which bears the shape of an inverted flask,

is in the vascular bundles of the host; the body being near the apex of the
haustorium, The vascular cyhnder spreads into individual strands at the

""""" 111




P. K. RAMAIAH AND OTHERS

112

sonssly [eLojsney pue
3S0Y 3G} JO SUORJIOUUOD IB[NISLA oYU}
eau pue S[puueyd .ndaﬁOw.msr 2y} u=9Mm
-39 S[120 oy} ul Apueulwold sIoW pue
upishs IejnoseA 93 jnoydnong peing
-insip Ajuuopiun pue £1es(d s1an sjodg

e

u99s
oM sjods parmo{od-aidind-ysippayy
uasss
SEA S[ONUOD 9Y3 WICI] JOULISIP ulqioN

013 *opxoIDAq
waiuowwre ‘spissrudontu
WnIpos ‘proe S122eolofyoiL],

*339 ‘opIxoipdy wnru
-owrure ‘apissnidolytu wWnIpog

sdnoxd

[&rphagrns punog  (g)
sdnoid

[Aphggms 901 ()

. :sdnoix3 KipLyyng L
w9Is £s JenoseA 913 U2AM ‘
-1oq ut jussard s[je0 9y} ul os[e pue ou1z jo 9oussaxd oy Suneoiput apmcins wnissejod .
Spuel}s Ie[ndseA oY} uUo usds A[IER) uvopeinofod s[dimd-ysippes osusjul | pue opssudoniu  wWNIPOS 4 duiz O
SPUBLS TB[NOSEA,
Jo sf[9d 93 punole pue ul Pue Lo} 1a9ddod Jo aduas ajewr .
-STey JO WolsAS JIEfnoseA ©Y} UI U9aS -01d o3 JurMoys UONEINO0D YSIMOJ[PX | -eqrecomiip [AYPIp wnIpog |se Iraddop [0
) oIl JO 29UIS
sjuadear o3 yjoq Jo adsar ut _\ -21d oY} SurMOYS UOTIEINO0D YSIPPoY autjorpueusyd-oy 240
PoIN0j0d A[Iee[d sem WIRJSAS Ie[nisep uoll Jo 9dussard apruefonray wuissejod
w, oYy} SuneIIPUl UOKZINO]0D UaaLd-ysinjg || pue opiuefooirsy wmissejod |+ uoIy %-
BLO} ,
-SneYy jo spuens Je{noseA 9y} punole
pue ut os[e pue JSOY oY} pue elO}
-SNEY 9Y} JO SUOIOIUUOD IB[NISBA 2y} wnissudeur Jo 9ouUsS
Ieau uees A[Iea[d o10M sjods snosownN -21d oy Sumoys sjods painojod-on(g uuzzijeuInd) |e* urnisoudey e
spuens .
tefnoseA sy3 punore 3sul s{[90 oyy pue . 9je[EX0 UMId[Ed JO uon} :
eUOJSNEY JY] JO WA3SAS Ie[adseA 9y} uf -eunto} oy Suneoipul £1PIGInG SN M pwe JifexQ | wnpe) Z:
_ £panoadsat greunerdoro[yo wnis SpLIO[YD
-sejod pue o3mun[eqod wnissejod wmuneld ()
SPURLS TL[NISEA O} puUnOIe Jo uonemlol 9Y1 Suimoys spmwSest 23IuNeqOd .
pue usemjsq ul S[[30 SY) Ul JUSSSIJ SU} Woq YA s{e3shro ysimolpeA sy wnpog (v) |[*° wnisse3oq 1
poslesqo seM . : . . ‘oN
ostodsox a1 YAIGA UT UOTEDOT] paAtssqo asuodsoy pasn Jusdeay Pa3 93 WowaLy S
I 914dv ],




Proc. Ind. Acad. Sci., B, Vol. LVI, PL. V

1. K. Ramaiah and others

1-3

FIGS




Ramaiah and others

Proc. Ind. Acad. Sci., B, Vol. LVI, P, V]

|
i




Studies on Sandal Spike—Part IV 113

point of contact with the host plant, the vascular elements thus intimatel

maintaining contact with those of the, host root. . It is thus clear that thy
nutrients, which the sandal derives from the host plant pass through the
vascular system while occasional diffusion of some of t:nese nutrients intz
the surrounding cells may take place, as the results of the histochemical studies
(Table 1) show.

It is evident from Table I that all the elements tested for (K, Ca, Mg
Fe, Zn and Cu) are found in the haustorium, specifically located in tﬂe va;cula;-
strands, thus suggesting {hat these elements are being taken up by the sandal
from the host plant. However, the possibility of the direct absorption also
of these nutrients cannot be ruled out. The degree of dependence of the
plant for these elements on the host on the one hand and the soil on the other
can be studied conveniently by tracer technique - which is engaging our
attention. _

The presence Of bound sulfhydryl groups and the absence of free
sulfhydryl groups appear to show that cysteine and other free sulfhydryl
group—containing compounds are not present in the vascular system of
haustoria.
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EXPLANATION OF PLATES
Prate V & VI

Fig. 1. Sandal haustorium in association with Acacia farnesiana.
(X~Haustorium, ¥ ~Sandal root, Z-Host root). . ,

Figs. 2-5. The vascular system of the sandal haustoria with different host plants.

Fig. 2 With Bauhinia purpurea (% 50). :

Fig. 3. With Tecoma stans (% 50).

Fig. 4. With Leucena glauca (% 30).

Fig. 5. With Broussonetia papyriferra (% 50).

A—Vascular connections with mother root;

B—Vascular strands leading to host root;

C-Lacunar tissue;

D—host root.

(Photographs taken by Shri V. N. Ranganathan).
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