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A B S T R A C T  

'I'lic paljcr is ;ill oullinc 01 rcvisiori o f  ltitlian Anacartlia~cac wliic.11 ctlll)rac:cs 23 geiicra 
atid 59 spetics. It deals will1 thc historital rcvicw ant1 Llie pliylogctiy of Llle tamily. 
Cytological, an~~tornical, palynological cliaractcrs a~irl ccorioi~~ic uscs ol soliic nicmbcrs 
of tlie falllily have also I,eeti given. All eriuii~cratiori of all thc lr~diat~ taxa will1 
their current ~iotnenr lac ures ar~d dis~ril)ulioti has also bccrl apl~crldctl. 'I'llc G I  taxa 
listcd in this work i~lclutlc onc rlcw spccics of Clrueros~ondias B u ~ l t .  % Hill arid a 
new variety of Nollro/)cgia Ireytlcutta (Hrwk. f.) Gaml,le. A list of ~l~rea~erlctl spccics 
on  he basis of herbaria records has also been included. 

Lindley (1850) established the family 
Anacardiaceae, the name being conserved 
against Terebinthaceae of Jussieu (1791) 
and Spondiaceae of Kunth (1 824). Critical 
studies of the family were made earlier by 
Marchand (1869) and Engler (1883). Sub- 
sequently after intensive study, a Monograph 
on the genus A4ungiferu Linn. was published 
by Mukherjee (1949). Recently Ding Hou 
(1978) has made a detailed study of the 
Malesian Anacardiaceae. 

As regards Indian work on Anacardiaceae, 
Hooker (1876) recognised 107 species under 
22 genera and grouped them under two 
tribes - (1) Anacardieae and (2) Spondieae. 
Hooker's (1876) work covered a larger area 
than the present limits of India, where 59 
species under 23 genera are found to occur. 
In  the regional Floras of India, several 
species have been recorded from various 
areas (Prain, 1903; Cooke, 1903; Duthie, 
1903 ; Gamble, 1918 ; Haines, 1921 and 
Kanjilal et al. 1935). As the floristic studies 
reported above were undertaken about 80 
years back and the present boundaries of the 
country have been changed and scvctal 
changes have been made in the nomenclature 
of the taxa, it was considered necessary to 

undertake a revision of the Indian Anacar- 
diaceae, especially because it is a family of 
great economic importance. 

'The present investigation nlainly concerned 
study of the morphological characters. Paly- 
nological study has also been made. Data 
on cytological and anatomical characters havc 
been collected From published work (Darling- 
ton and Wylie, 1945; Mitra, 1981). Morpho- 
logical descriptions of the taxa have been 
drawn after a study of about 2000 specimens 
from different Indian Herbaria such as (CAL., 
MH,  BSA, HSD, BSI, DD, ASSAM and PBL 
etc.). Somc specimens irnder the genera 
Holigc1rna Buch. -Ham. ex Roxb., Buchanania 
Sprcngl, h'othopegiu Blume and Semecarfius 
Linn., which are not available in India have 
been procured on loan from foreign herbaria 
(such as Kew, British Museum, Edinburgh 
etc.). As far as possible, photographs of the 
type sheets were obtained from Kew. 

0 bservation 

'I'he list of thc genera and spccics covered 
in the present revision and tllc number of 
specimens exarrlinctl have been given in 
the Table. 

+Fonncrly Dircctor, Botanical Survcy of India. 



After a detailed study, 50 species and 2 are very limited in distribution and are con- 
infra-specific taxa undcr 23 genera have been sidered threatened : 

recognised in the present revision which 1 .  Hltchnnnnin bnrh~r i  Gamble- Kerala. 
includes India, Nepal and Bhutan. Of these, 2. Holignnla beddomei Gaml~le - Karnataka. 
24 taxa are endemic to India, which are 3. Holigarna nigra Bourd. - Kerala. 
marked by an asterisk in the Table. Among 4 .  Alnngifern Irhasinntr Pierre - Meghalaya. 

these, 14 are confined to south ~ ~ d i ~  and 2 3. Nothop~gin  n~rrrof~rlva Reddame - Kcmln. 
6 .  No/ hofiegin I rcl~~nncoricn Beddome - 

restricted to Andaman and Nicobar Islands 
Tamil Nadu & Kerala. 

i-e. Buchnnorrit~ p l d y w ? i l ~  K ~ r z  and Seme- 7. ] (hlr ,s khorinnn Hook. f. - Mcgl>nlaya. 
rflrprrs krtrrii Engler. T h c  following 8  tax:^ 13. S ~ r n ~ c n r f ) ~ r . s  U I I  rinilnlo IZcddomc - Kc.r;ll;~. 

Table : A cenrrfrrs of species of Arrucardiaceae iir India 

Genus Species Distribution - 
Anacardium Linn. (1)  A. occidentale Linn. Sp. PI. 1 : 385. 1753. India, America. 

2- Bouea Mzissn. (2) B. oppositifolia (Roxb.) Meissn. in Walpers India (Andanian Island), Bangla- 
Repr. B3t. Syst. 1 : 556. 1812. Mangifera desh, Burma, Sri Lanka, Malay- 
oppositifoliu Roxb. FI. Ind. 2 : 133. 1824. Peeinsula,IndonesiaandThailand. 

3.  Bl~chanania Spreng. (3) B. axillark (Dess.) Ramamoorthy in Sal- India, Sri Lanka. 
danha & Nicholson's F1. Hassan : 374. 1976. 
Mangi'ril axillaris Dess. in Lamarck Encycl. 
Meth. Bot. 3 : 697. 1789. 

*(4) B. barber; Gamble in Kew Bull.: 135. 1916. India (Kera1a)-rare. 

(5) B. lanceolata Wight Icon. PI. Ind. Or. t. 237. India (Kerala), Burma. 
1839andIllust,r. Ind. Bot. 1 : 185. 1839. 

(6) B. laqcifolia Roxb. FI. Ind. 2 : 386. 1832. India (Andaman Island), Bangla- 
desh, Burma. 

(7) B.lanzan Spreng. Schr. Journ. 4 : 234. 1800. India, Burma. 

*(8) B. platyneura Kurz Journ. As. Soc. Beng. 45 : India (Andaman and Nicobar 
125. 1876. Islands). 

(9) B. sessilifolia Blume Mus. Bot. Lugd. Bot. 1 : India (Andaman and Nicobar 
185. 1849. Islands, Assam), Malay Peninsula, 

Indonesia and Thailand. 

4. Choerospondias Burtf. '(10) C. auriculata Chandra, D. Journ. Bomb. Nat. India (Uttar Pradesh). 
& Hill. Hist. Soc. 75 : 457-460. 1979. 

*(I I )  C.axillaris(Roxb.) Burtt. &Hill. Ann. Bot. India, Nepal, Burma, China and 
n.s. l : 254. 1937. Spondias axillavi.s Roxb. Thailand. 
FI. Tnd. 2 : 453. 1832. 

'* Cotinus  cop. (12) C. coggygria Scop. FI. Carn. ed. 2, 1 : 220. India, China. 
1772. 

'' Dra~ontomelum Blume (13) D. dao (Blanco) Merr. & Rolfe Philip. Journ. India (Andaman and Nicobar 
Sc. 3 : 108. 1908; Pulilrrru dao Blanco FI. Islands), Burma, Malay Peninsula 
Philip. : 174. 1837. Philippine and Fiji Island, 
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Genus Species Distribution 

7. Drimycarpus Hook. 

8. Gluta Linn. 

9. Holigarna Buch.- 
Ham. ex Roxb. 

10. Lannaea A. Richard 

11. Mangifera Linn. 

12. Melanorrhoea Wall. 

13. Nothopegia Blume 

(14) D. racemosus (Roxb.) Hook. f. F1. Brit. Ind. India, Bangladesh, Burma. 
2 : 36. 1876. Holigerna racemosa Roxb. 
FI. Ind. 2 : 82. 1832. 

*(I 5)  G. travancorica Bedd. Fl. Sylv. 1 : t .  60. 1870. India (Tamil Nadu, Kerala). 

*(16) H. arnottisna Hook. f. F1. Brit. Ind. 2 : 36. India. 
1876. 

*(17) H. beddomei Hook. f. FI. Brit. Ind. 2 : 38. India (Tamil Nadu, Karnataka) 
1876. -rare. 

*(I 8) H. ferruginea March. Rev. Anacard. : 171. India (Andaman Island, Tamil- 
1869. Nadu, Karnataka & Kerala). 

(19) H. grahamii (Wight) Kurz, Ind. For. India (Andaman Island), Burma. 
102 : 89. 1876. Semecarpus grahamii 
Wight Icon. PI. Ind. Or. t. 235. 1839. Illus. 
Ind. Bot. 1 : 185. 1839. 

(20) H. kurzii King, Journ. As. Soc. Beng. 65 : India (Andaman Island, Manipur, 
512. 1896. Tripura), Burma. 

*(21) H. nigra Bourd. Ind. For. 30 : 95. t. 1. 1904. India (Kerala) -rare. 

(22) L. coromandelica (Houtt.) Merr. Journ. Arn. India, Nepal, Bangladesh, Burma, 
Arb. 19 : 353. 1938. Dialium coromandp- Pakistan and Sri Lanka. 
Iieum Houtt. Nac. Hist. 2 : 39. t. 5. f. 2. 1774. 

*(23) M. andamanica King Journ. As. Soc. Beng. India (Assam and Andaman Is- 
65 : 470. 1896. land). 

(24) M. indica Linn. Sp. PI. 1 : 200. 1753. India. 

*(25) M. khasiana Pierre FI. for Cochin. t. 364.c India (Meghalaya)-rare. 
1897. 

*(26) M. sylvatica Roxb. F1. Ind. 2 : 438. 1824. India (Andaman Island and Assam 
-rare. 

(27) M. usitata Wall. PI. As. Rar. 1 : 9. t. 11 & 12. India (Manipur), Burma. 
1829. 

"(28) N. aureofulva Bedd. ex Hook. f. FI. Brit. Ind. India (Kerala)-rare. 
2 : 40. 1876. 

*(29) N. beddomei Gamble F1. Pres. Madr. l(1): India (Tamil Nadu). 
189. 1918. 

N. beddamei Gamble var. wynaadica Ellis & India (Kerala, Tamil Nadu). 
Chandrasekharan Bull, bot. Surv. Ind. 12(2): 
257. 1970, 

*(30) N. colebrookiana (Wight) Blume Mus. Bot. India (Tamil Nadu). 
Lugd. Bat. I : 203. 1849. 

*(31) N. heyneana (Hook. f.) Gamble FI. Pres. India (Andhra Pradesh, Tamil 
Madr. l(1): 189. 1918. Nadu, Kerala). 

N. heyneana (Hook. f.) Gamble var. Tamil Nadu. 
linearifolla Chandra, D. & Ghosh, R. B. 
Bangladesh Journ. Bot. 9: 173-175. 1980. 
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"(32) N. racemosa (Dalz.) Ramamoorthy in Sal- India (Tamil Nadu). 
danha and Nicholson FI. Hassan Dist. : 377. 
1976. Glycecarpus racetnoslrs Dalz. Journ. 
As. Soc. Beng. 3: 69. 1849. 

"(33) N. travancorica Bedd. ex Hook. f. FI. Brit. India (Tamil Nadu, Kerala). 
Ind. 12 : 40. 1876. 

'4. Parishia Hook. f. (34) P. insignis Hook. f. Trans. Linn. Soc. 23 : India (Andaman Island), Burma, 
169. t. 26. 1860. Malay Peninsula. 

15. Pegia Colebr. (35) P. nitida Colebr. Trans. Linn. Soc. I5 : 364. Iqdia. Bangladesh, Burma, China 
1827. and Philippines. 

Pistscia Linn. (36) P. integerrima Stewart in Brandis For. F1. : India (Himachal Pradesh, Uttar 
122. t. 22. 1874. Pradesh, Arunachal Pradesh), 

Pakistan. 

(37) P. khinjuk Stocks Hook. Kew Journ. 4 : 143. India (Himachal Pradesh, Uttar 
1852. Pradesh and Arunachal Pradesh), 

Pakistan. 

17. Rhus Linn. (38) R. griffithii Hook. f. FI. Brit. Ind. 2 : 12. India, Burma. 
1876. 

(39) R. hookeri Bahadur & Sahani Tnd. For. 96 : India, Nepal. 
769. 1970. R. i t~signis Hook. f. FI. Brit. 
Ind. 2: 1876. 

"(40) R. kanaka De, R.  N. Ind. For. 68: 65. 1942. India (Meghalaya)-rare. 

"(41) R. khasiana Hook. f. FI. Brit. Tnd. 2: 10. India(Megha1aya)-rare. 
1876. 

*(42) R. paniculata Wall. ex Don Gen. Syst. 2 : 74. India. 
1832. 

(43) R. punjabensis Stewart in Brandis For. FI. India, Tibet, Burma and Pakistan. 
120. 1874. 

(44) R. semialata Murray Comm. Soc. Goett. 5 : India, China and Japan. 
27. t .  3. 1784. 

(45) R. sinuata Thunb. Prodr. FI. Capen. : 52. India, Burma, Pakistan and Africa. 
1794. R. mysorensrir Don Gen. Syst. 2: 74. 
1832. 

(46) R. succedanea Linn. Mant. PI. 2 : 221. 1771. India, China. 

(47) R. tomentosus Linn. Sp. PI. I : 266. 1753. India (Tamil Nadu), Africa 

(48) R. wallichii Hook. f. F1. Brit. Jnd. 2 : I I .  India, Nepal, Burma and Pakistan. 
1876. 

18. Schinus  inn. (49) S. terebinthifolius Raddi Mam. Mod. 18. Fis. India (cultivated), America, Aus- 
399. 1820. tralia and Brazil. 

Searsia Barkley (50) S. parviflora (Roxb.) Barkley in Lilloa, 23: India, Nepal. 
252 ; 1950. Rhrls pnrviflora Roxb. FI. Ind. 
2: 100. 1832. 
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20. Semecarpus Linn. f. (51) S. anacardium Linn. f. Suppl. PI. : 285. 1781. India, Australia. 

*(52) S. auriculata Bedd. F1. Sylv. 2 :  t. 231. 1870. India (Tamil Nadu, Kerala)-rare. 

*(53) S. kurzii Engl. in DC. Mon. Phan. 4: 478. India (Andaman and Nicobar 
1883. Islands). 

(54) S .  prainii King., Journ. As. Soc. Beng. 65: India (Andaman Island, Assam), 
511. 1896. Bangladesh. 

(55) S. subpanduriformis Wall. ex Hook. f. F1. Brit. India (Andaman and Nicobar 
Ind. 2 : 35. 1876. Islands), Bangladesh and Burma. 

*(56) S. trsvancoricn Bedd. F1. Sylv. 2 : t. 232. India (Kenla)-rare. 
1870. 

21. Solenocarpus Wight *(57) S. indica Wight & Arnott. Prodr. F1. Penin. India (Kerala). 
Ind. Or. 1 : 172. 1834. 

22. Spondias Linn. (58) S. pinnata (Linn. f.) Kurz Prel. Rep. For. & India, Burma. 
Veg. Pegu, Append. A 44 : A PP. B. 42. 
1875. Mangifera pinnata Linn. f. Suppl. PI. : 
156. 1781. 

23. Swintonia Griffith (59) S. floribunda Griffith Proc. Linn. Soc. 1 : 283. India(Mizorum), Bangladesh, 
1849. Burma, Malay Peninsula. 

*indicates endemic species. 

KEY TO THE INDIAN GENERA OF AN~Z<:ARDIA<:IIAE 

1. Car els free or only onc. Leaves simple, cntirc E . . . 
2. arpels usually 5, Ercc, only one fcrtile. Drupc tnorc or lcss lcriticular . . . 

3. Leaves opposite ... 
Sa. Leaves alternate; 

4. Fruit a fleshy drupe. Single stamen fertile, rcst stcrilc . . 
4a. Fruit a reniform nut on a flcshy hypocarp. Single sca~nen sterile, rest fertile ... 

5. Petals deciduous not enlarging in fruits . . . 
5a. Petals accrescent, enlarged in fruits- 

6. Gynophore present. Drupe stipitacc ... 
fia. Gynophore abscnt. Drupe sessile . . . 

la. Carpels united, (rarely only 1). Lxaves rarcly simple- 
7. Carpels usually 5, ovary 5-(rarely 1) rellccl ... 

8. Fruit 5-celled; styles 5- 
9. Styles connate at tip ... 
9a. Styles free ahove- 

10. Mesocarp fibrous, endocarp not stony. I.cavcs wit 11 sub-marginal vcin . . . 
10a. Mesocarp not fibrons, cndorarp stony. I.cavcs witl~out sub-marginal vciti ... 

8a. Fruit 1-celled; style I- 
l l .  Shrub, not climbing . . . 
lla. Shrub, climbin P; ... 

7a. Carpels 3, ovary l-cel ed- 
12. Ovary inferiortsemi-inferior. Fruit sunkcn in a rnpuIar /~~~l )u la r  hollow 

rece tacle. Leaves sim le ... 
IS. k r u  e enclosed ritRin enlargccl, nrslly pet\anclc- 

14. !&lea 3, petals valvate ... 
14a. Style 1, petals imbricate ... 

:>a. Drupe not enclosed but set on a much cnlarged apcx o f  pccluticle ... 

Tribe Mangiferae 
Buchanania 

Bouea 

Mangifera 
Anacardium 

Gluta 

M~lanorrhoea 
Swin tonia 

Tribe Spondieae 

Spondias 
Chaerospondias 

Tribe Seme- 
carpeae 
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12a. Ovarv sul)erior. Fruit witlioi~t flcsli\ ~)ct l l~r~i . lc .  I r.a\c's I ) o t l l  ~irtlplc 
and conlpouod 
15. Flowers haploclilamytlcous or 11ahc.tl 
I :',a. Florvers dicl~lam! d e o ~ ~ s -  

16. Flowers tetramerous- 
17. Calyx accrescent. Drupe gloho\c 
17a. Calyx not accrcscerit. I)~-itpc l a ~ c r a l l ~  ( O I I ~ ~ I ( ~ ~ ~ C ~ < ~ - -  

18. Leaves conipountl. Stamcn~ 8- I0 
1Ha. Leaves simple. S~arnals 4 

16a. Flowers pentamerous- 
19. Pedicels of flowcrq ~>Iu~nose; s ~ y l c  lateral, uit1il)lc 
19a. Pedicels of flo~vcrs not plumose; si!lc tcnninnl 3- 

20. Epicarp hairy, clellisccnt. I .e ;~\cs  pinnate to~ i~ l ,ou~ lr l  
20a. Epicarp glal)t.ous, iritlehisc-clrt 

Lannncn 
. . Not 110f)c~qia 

PHYLOGENY OF THE FAMILY Chnc.,-o.,poridirrs indici~te an advanced charac- 
ANACARDI ACEAE ter ovcr 1)iscxu;;l flowcr of othcrs. Thc  

On the basis of the morphological charac- 
ters and other evidences, it is possible at 
least to group the genera in their natural 
affinities and indicate tlie primitive and more 

t genera. 
The floral morphology of Hv~rhnrlania 

shows the most primitive features, because 
it possesses pentamerous flowers with apocar- 
Pous pistils, simple, alternate thickly coria- 
ce0u.s leaves. Two other genera namely, 
G h t a  and hleln~iorrlloc~n also exhibit 
Primitive features drle to presence of gyno- 
phore and all (more t.han 5 )  fertile stamens. 
But they are somewhat advanced in their 
carpel character, which is monocarpellate. 
Among other members under monocarpclletc 
group Bo,,en is morc primitive than SILIZ'?~- 
tonin, D~imycarpus, Anor.(irdium end Afntrgi- 
fera. Among these Swin t orr io possesses 5. 

stamens with compound, imparipin- 
natc leaves which is an advanced character. 
Retween A nncnrdi~r rn and ihtigifcm, the 
degree of sterility is grcater in thc linter 
while in Drirnycnrp7,rrs the drupe is found to 
he endosed within the lrypocarp wl~irli is an 
advanced fea ture. Among the syncarpous 
group, thc 5-carpellate condition is more 
Primitive than the 3-carpel1;ttc one. The  
former group comprises of ;I nornl,cr of 
genera, among whom Sf,w,rlins. Dm(ontonlc- 
hf?z and Prgin ( = Tapir in )  possess 3-styles 
while Srhinur, Solr?rornrfi~,s iincl Chrrrrospon- 

have single style. 'rile nrealbers under 
this group also show some advanccd C~I:II.:IC- 

r 7 Iers i n d i v i d ~ ~ a l l ~ .  I llc i~nisrxual flowrrs of 

clinrl)ing, shrul>l>v habit of Ppgin also cxhibi ts 
advanc,etl fcaturc ovcr tree habit of othcr 
members. Gradually the group arises having 
t3-carpellate (Syncarpous) condition. Herct 
also 3-lid styles (or stigmas) in terminal posi- 
tion of It hlrs and Sr(lrsia are considered to 
be earlier than single, lateral style of t l ~ c  
genus Cot inus. Though hypogynac is pre- 
dominant in Anacardiaccae, but a few genera 
are characterised by pcrig~nous to epigynour 
condition. In SemPrnrptr.v and Holignrrin, 
the ovary is semi-inferior showing a gradual 
evolution. The  lowcr number of  floral mem- 
bers is consideretl 2s advanced. Hence the 
tctramcrous flowers in Parishin, Lnn~lc~n ancl 
Nollzo/)c~gia arc more recent in origin than 
pen tamerous condition. Pctaloid flowers arc 
morc primitive than the apctalous (nnked 
type) ones, as found in the singlc gcn11s 
Pistncicr, a climax situation. 

T h e  family shows a hctcromcrous assem- 
l>lagc. T h e  primitive char:lctcrs i.c. simplc 
(a1 ternatel opposite) leaves, actinomorphic, 
t)iscxu;ll, l~ypogynous, pcnliln~crous flowcrs, 
free, nllmcrous fcrtilc stamens, ;Ipocarpolls 0,. 

syncarpous ovary, 3-celled ovary wit11 axilc 
placcnt;ltion, 5-fid styles, gynopllorc. dichlamy- 
dcous Ilowcrs with polypctalotts corolla and 
imhricatc aestivation ctc. arc cxhikitecl I)y a 
1;lrgc n11rn1)cr of gttncra whilc the advanced 
featlrres like compound leaves, paniculatc in- 
florcscencc, tetramerouo and :tpctalot~s flowers, 
c,onn;ttc. petals, cupir1;ir (list., fcw i ~ n d  stcrilr 
stanrcns. perigynile-epigynw I -ccllcd ov;~r.r 
wit11 singlc o v ~ ~ l c ,  sit~iplifi< arion o f  \t\.l(. ;~nt l  
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stigma in syncarpous pistil, nut fruit with 
enlarged fleshy stalk forming pseudocarp are 
found within other members of the same 
family. Though woody habit is predominant 
within the family, climbers are also found. 

On the basis of evidences discussed above, 
a diagram showing phylogenetic trend among 
the genera of the family Anacardiaceae has 
been attempted. (Fig. 1 )  

The following table shows the diploid 
somatic number of chromosomc in somc of 
the Indian genera. 

CHROMOSOME NUMBERS 

Namr of Ihc gencra Diploirl Chromosnn~c No. 

I .  Anncnrdirtin [.inn. 
2 .  Drnconloi?~c.l~inz Rllimc 
3. Cotinus Seal). 
4. Lnnwnen A .  Richarrl 
5 .  Mangifrrn Idinn. 
6. Pistncia Linn. 
7. Rhzrs I.inn. 
8. Schin~rs Linn. 
9. S~rnecnrp~u I.inn. f. 

10. Spondias Linn. 

Anatomical features 

Recently Mitra (1981) has made a histo- 
taxonomical study of the tribe Mangiferae 
which comprises of 65 species under 7 genera. 
The similarity in wood anatomy brings the 
members of the genera closer to form a 
homogeneous c o u p  in single tribe. Accord- 
ing to Metcalfe and Chalk (19.50), the struc- 
ture of wood tends to he evolutionarily more 
conservative than the features of external 
morphology. 

From an intensive study by Mitra (1981) it 
was noted that the tribe is a natural taxon. 
'The species are similar in wood anatomy but 
differ among themselves in secondary charac- 
ters, which provides a method for separation 
of one genus from others. Qualitative and 
quantitative variations in anatomical charac- 
ters were found to be distinct. Genus 
Mangifern was found to be different from 
others for its diverse anatomical nature. 

I t  was revealed that morphological diver- 

sity and anatomical variations were fairly 
correlated. 

Inter-relations among taxa as obtained by 
anatomical study, arc likely to indicate a 
distinct line of phylogeny amongst the mem- 
ljcrs of the tribe. A f ~ l a n  orrhocn, B~ichananin 
and dnornrdiurn are grouped as primitive 
plants whilc Rotlc.n, Swinlonin and Gluta are 
grouped as advanced amongst the tribe. 
While in Alnngifom the conglomeration of 
the characters present in both groups, was 
observed, confirming the suggestion of 
Mukherjee (1949) from cytological study, 
comparative anatomy of the tribe Mangiferae 
has been found to support: its classification 
and position among the family, as made by 
Barkley (1957) and Airy Shaw (1979). 

Palynologirnl ~ u i d ~ n c e  : Erdltman (1952) 
described the pollen morphology of the family 
Anacardiaceae, as usually 3-colporate, (some- 
times 2, less frequently 4-colporate or provided 
with 3-8 poroid or colpoid apertures); usually 
medium sized, sphaeroidal-prolates. Sexine 
generally thicker than the nexine, reticulate, 
often striate. 

From previous reports (Erdtman, 1052) 
and studies carried out b y  the present authors 
it is evident that there is a homogeneity in 
the pollen-morphology. Most of the ponen- 
grains are prolate and 3-colprate. But the 
genus Dracon tornellrm possesses 4-colporate 
grains, while the grains of Pistncia are 4-6 
poroid, looking like short colpi. In Cotinus 
and Rhtts, the grains are prolate, tricolporate, 
35-55 x 30-35 p with long tapering, sharply 
defined furrows, each with a large germ-pore, 
surpace finely reticulate (Erdtman 1945; Leis., 
1979). In Pistncin, the grains are spherical, 
sometimes slightly oblate, 25-40 p, 4-6 pores, 
elongated, sometimes look as short colpi. 
Sometimes granulated. Sexine is trifle thicker 
than the nexine. Slirface per-reticulate, 
reticulum fine and regular (Horowitz, 1067; 
Erdtman, 1952). 
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Economic importance 

The family is important for the edible 
fruits, timber, resin, tanin and various other 
products. 

(a) F i t :  Thcrc arc many species, which 
are economically important for use as edible 
fruits and to earn foreign exchange. Two 
important nuts Pistaria v r m  Linn. (Pistacio 
nut), and Anacnrrlilrm occirlrn/alr Linn. 
(Cashew nut) belong to this family. The 
juicy receptacle (Cashew apple) is used to 
prepare squash and wines. The most im- 
portant fruit of the tropics is the mango 
(Mangifera indica Linn.). More than five 
hundred grafted cultivars occur in India. I t  
is also used before unripe in curries, con- 
serves, chutneys and pickles. The fruits of 
Spondias pinnatn (Kurz) Hook. f. locally 
known as 'amm' is used in tropics. I t  has 
also a sweet cultivar. In Asia, a sweet sour- 
preserve is prepared from the fruits of 
I)mcontomelum like citron. 

(b) Resin-tannin: The species of Rhirs, 
Coti?zus etc. are important sources for tannin 
and dye, which are used in tanning leather. 
Cardol, a black acrid oil obtained from 
Anacnrdium occidpntnle Linn. is used to tar 
boats, preserve fish nets and as an oil or 
varnish, to preserve household items against 
insects in the tropics. A substance extracted 
from the fruits of marking nut tree, Seme- 
carpus nnacardium Linn. f. is used exten- 
sively in India to mark fabrics. Much of the 
pyrogallic acid, gallic acid and tannic acid 
used industrially, are obtained from the nut 
galls of Rhus javanicn Linn. A non-poisonous 
clear tenacious terpentine is obtained from 
Pistacia terebinthus Linn. which was fornlcrly 
much used in pharmacy. 

(c) Medicine: The leaves of Schmnltzia 
or)nta are used as a remedy for cough and 
pains of the chest. The fruit decoction of 
Rhus fyphina Linn. and Rhvs ropnllinn 
Linn. is used in dysmenorrhoea and dysentery. 
The root decoction is used in haemarrhages 
and also in urinary troubles. Thc kcrnel of 

Somecnr f~~t s  c~tlf~rnrdi~rrn Linn. f. stimulated 
memory. 

(d) Timber: ?'he wood of many members 
yields important lumber woods. The species 
under the genera Mnngifern I,inn., Bouen 
Meissn., G l ~ t ~ t l  Hook.  f. ,  Drimycnrl>us Hook. 
f., Anncnrdi~rm Linn. and Parishia Hook. f. 
ctc. are very important for producing timber 
of commerce which is used for various pur- 
poses like furniture, beams, slipers, frame- 
works, match-boxes, etc. 
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Rao, M. P. Nayar, G. Panigrahi, H. L. 
Chakravarty, S. K. Mukerjee (ex-Keeper), 
N. C. Majumdar and K. Thothathri for help 
in several ways. It is a great pleasure to 
acknowledge indebtedness to the Directors and 
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specimens on loan (as K., BM., E., BSA, BSD, 
RSI, DD, MH, ASSAM, PBL etc.). Thanks 
are due to Drs. K. Mitra (BSI) and S. Chanda 
(Bose Institute) for their kind cooperation 
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The junior author is grateful to Drs. D. N, 
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