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Herbarium  acronyms  employed  in  tMa  and  In  all  of  the  other
Inetaliments  of  these  "Additional  notes"  are  explained  in  full  in
my  "Fifth  Suanary",  pp,  795  —  801  (1971)  and  its  supplements.

A7ICEHNU  L.
Additional  &  emended  synonymy:  Horau  Adans.,  Fam.  PI.  2:  80  &

585.  1763.  Aulcennla  Relchard  in  L.,  Gen.  PI.,  ed.  3,  index.
1778.  Ry;\ia  J.  F.  Gmel.  in  L.,  Syst,  Nat.,  ed.  13,  lap.  1,  2:
1612.  1789.  Coma  Noronha,  Verb.  Batav.  Gen.  5,  ed.  1,  art.  U:  2.
1790.  Racks  Bruce  ex  J.  F,  Ckael,  in  L.,  Syst.  Veg.,  ed.  13  rev..
Imp.  1.  2:  21*5,  in  syn.  1791,  Wittstein,  Etymol.-bot,  Handworterb  .
71*9.  lo52.  Halodendron  Roem.  it  Schult.  in  L.,  Syst.  Veg.,  ed.  16,
3:  1*85.  1818  [not  Halodendron  P.DC.,  1825].  Avlcenla  Dcm.,  An.  22
1829;  Pfeiffer,  Non,  Bot.  1  (2):  181*7,  in  syn.  1871*.  Ayicenla  N«
Griff.,  Notul.  PI.  Asiat.  1*:  173,  sphalm.  1851*.  Avlclnnia  ¥.
Griff.,  Notul.  PI.  Asiat.  1*:  189,  sphalm.  1851*;  Ambasht,  Text-Book
FI.  Ecol.  169  it  191,  sphalm.  1969.  Ayleenia  L.  apud  Uaaamune,
Sci.  Rep.  Kanazanfa  Univ.  1*:  50.  1955.  Avucenula  L.  ex  Moldenke,
Phytologia  7:  ll*0,  in  syn.  i960.  Saltzmanna  Roxb.  ex  Holdenke,
Phytologia  7:  11*0,  in  syn.  I960.  Aricenna  Farnsworth  it  al.,  Lynn
Index  6:  263,  sphalm.  (I969)  smd  It  228.  1971.  Avlncennia  Ihip-
ple,  Joum.  Elisha  Mitoh.  Sci.  Soc.  88:  13,  sphalm.  1972.

Additional  &  emended  bibliographiy:  P.  Hem.,  Ifus.  Zeyl.,  ed.  2,
36.  1726;  L.,  Syst.  Nat.,  ed.  1,  [7).  1735;  L.,  Grit.  Bot.  9I  4
[271*].  1737;  L.,  Gen.  PI.,  ed.  1  27,  180,  it  [386].  1737;  L.,
Meth.  Sex.  Gen.  PI.  6,  91.  4  [271*].  1737;  L.,  Gen.  PI.,  ed.  2,  1*1*
4  [530]  (171*2)  and  ed.  3  ["2"],  36—37  4  [1*16].  171*3;  L.,  Syst.
Nat.  ed.  7,  87  4  [  226].  171*8;  L.,  Gen.  PI.,  ed.  I*,  36—37,  Ul5,
4  [1*1*1*].  1752;  L.,  Sp.  PI.,  ed.  1,  imp.  1,  1:  110—111.  1753;  L.,
Gen.  PI.,  ed.  5,  imp.  1,  1*9  4  [  503].  1751*;  P.  Browne  in  Sloans,
CiTil  4  Nat.  Hist.  Jamaic.,  ed.  1,  imp.  1,  263.  1756;  L.,  Syst.
Nat.,  ed.  8,  9l*  4  [  230]  (1756)  and  ed.  10,  2:  883,  89I*,  4  1122.
1759;  Adans.,  Fam.  PI.  2:  12  ,  80,  200  ,  4  201.  1763;  L.,  Gen.  PI.,
ed.  6,  579  4  [583].  1761*:  L.,  Sp.  PI.,  ed.  3,  2:  89I.  1761*;  Burm.
f.,  FI.  Ind.  138.  1768;  [Rets.],  Nom.  Bot.  1^  4  [281].  1772;
Planer,  Gatt.  Pfl.  2  :  578—579  4  1053.  1775;  Rooans,  Concise  Nat.
Hist.,  ed.  1,  6.  1775;  Reichard  in  L.,  Gen.  PI.,  ed.  8,  328.  1778;
J.  F.  (knel.  in  L.,  Syst.  Nat.  Veg.,  ed.  13,  2:  213,  2i*5  ,  888,  963,
4  1612.  1789;  Noronha,  Verb.  Batav.  Gen.  5,  08.  1,  art.  1**  2.
1790;  Haenke  in  L.,  Goa.  PI.,  ed.  10  ["8"],  2:  537  4  791.  1791;
L.,  Syst.  Nat.,  ed.  13  rev.,  imp.  1,  1:  21^.  1791;  Schreb.  in  L.,
Gen.  PI.,  ed.  9  ["8"],  2:  1*28  4  81*1*.  1791;  J.  F.  Ckael.  in  L.,  Syst
Nat.,  ed.  13  rev.,  imp.  2,  2:  213,  2l*5,  888,  963,  4  1612.  1796;
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Raeasch.,  Non.  Bot.,  ed,  3,  182.  1797|  Batsch,  Tabl.  Aff.  Reg.
Veg.  193.  1B02j  P.  Beauv.,  FI.  Oware  1:  79  —  80  &  99.  I806j  Roam.
St  Schiilt.  in  L.,  Syst.  Veg.,  ed.  16,  3*  3k,  207,  —  U85,  4  519.
I8l8j  A.  St.-Hil.,  M&fl.  Mus.  Nat.  Hist.  Nat.  Paris  Us  387~39U.
1318;  Pers.,  Sp.  PI.  3*  359.  1819;  Blume.  Bijdr.  FI.  Ned.  Ind.  lU:
820—821.  1826;  Wall.,  Nimer.  List  86.  lo31;  Harr.,  Gen.  S.  Afr.
PI.,  ed.  1,  267  &  270  —  271.  1838;  J.  Grab.,  PI.  Boob.  159.  1839;
Spach,  Hist.  Nat.  Veg.  Pban.  9*  227.  I81t0:  Endl.,  Encb.  Bot.  31b.
18U1;  Dieffenb.,  Trav.  N.  Zeal.  1:  U31.  181*3;  R.  Br.,  Proc.  Linn.
Soc.  Lond.  Bot.  23:  223—225.  181*1*;  R.  Br.,  Ann.  Nat.  Hist.,  ser.
2,  15:  197—198.  181*5;  Mobl,  Verm.  Scbr.  268.  181*5;  Voigt,  Hort.
Suburt.  Calc,  &  1*73.  181*5;  Hook.,  Trans.  Linn.  Soc.  Lond.
Bot.  20:  195.  I8b7;  Unger,  Bot.  Zeit.  5:  267.  I8b7;  Griseb.  in
Henfray,  Reports  &  Papers  Bot,  2:  b82—  1*83.  I8b9;  Hook,  f,  &
Bentb.  in  Hook.,  Niger  FI.  1*87.  181*9;  N,  J,  Anderss.,  Vet.  Akad,
Handl.  Stockb.  1853:  201.  1851*;  E.  Tiffining,  111.  Nat.  Ord.  PI.  2:
10b.  1855;  Drury,  Useful  PI,  India  57  4  b90.  1858;  N.  J.  Anderss.,
Galap.  Veg.  82.  1859;  Nordlinger,  Querscbn,  3:  37.  I86I;  Thsaites
St  Hook,  f  .,  Qxua.  FI.  Zeyl.,  imp.  1,  2:  2bb.  1861;  Bocq.,  Adai*-
sonia,  ser.  1,  3:  178,  179,  4  I8I,  1863;  Sanio,  Bot.  Zeit.  21:  9b,
105,  106,  123,  125,  390,  4  b03.  1863;  Nutt.,  No.  Am.  Sylva  2:  Ibb.
1865;  Harv.,  Gen.  S.  Afi*.  PI.,  ed.  2  ,  288  St  292—293.  1868;  A.
Wood,  Am.  Bot.  St  Flor.,  ed.  1,  imp.  1,  235  (1870)  and  ed.  1,  Imp.
2,  235.  1871;  Tangl,  Bericbt,  Wien.  Akad.  63  (1)*  538  4  5b0.  I87I;
A.  Wood,  Am.  Bot,  4  Flor.,  ed.  1,  imp.  3,  235  (1872)  and  ed,  1,
Imp.  b,  235.  1873;  Pfeiffer,  Nom.  Bot.  1  (1):  339—  3b0  (1873)  and
1  (2):  906,  1070,  1123,  1509,  1532,  1550,  4  I8b7.  I87b;  A.  Wood,
Am.  Bot.  4  Flor.,  ed,  1,  Imp,  5,  235  (l87b)  and  ed,  1,  imp,  6,
235,  1875;  R.  Schonib.,  Fl.  S.  Austr.  52.  1875;  Moeller,  Denkschr.
Wien.  Akad,  36:  352.  1876;  DeBary,  Vergl.  Anat.  17b,  500,  510  —
512,  585,  4  605.  1877;  S.  Kurz,  Forest  Fl.  Brit.  Burma  2:  275—
276  4  587.  1877;  Nordlinger,  Querscbn,  8  :  25.  1878;  Gamble,  Man.
Indian  Tlmb.,  ed.  1,  281,  299—300,  4  501.  1881;  J.  Sm.,  Diet.
Pop.  Names  PI.  263—  26b.  1882;  Wille,  Bot.  Tidakr.  13:  33.  1882;
Watt,  Boon,  Prod.  India  5*  b9.  1883;  Hemsl.  in  Tbomson  4  Murray,
Rep.  Scient.  Res.  Voy.  Challenger  3,  Bot.  1:  110.  1885;  C.  S.
Sarg.,  Woods  U,  S,  67.  1885;  Solered.,  Holzstruct.  20b  [tbesis].
1885;  Trimen,  Joum,  Ceylon  Br,  Roy,  Asiat.  Soc,  9:  [Syst.  Cat.
Flow,  PI,  Ceylon)  69.  1885;  Veaque,  Ann.  Sci.  Nat,  Paris,  ser,  7,
1:  335.  1885;  Anon.,  Bericbt,  Deutscb,  Bot.  Geaellscb,  b:  cclxxLx.
1886;  Gobel,  Bericbt,  Deutscb,  Bot,  Geaellscb,  b:  252  —  255*  1886;
Balf.  f  .,  Bot,  Socotra  237  4  bib.  1888;  Solered.,  Syst.  Anat.  Di-
cot.  712—717,  fl€.  15IG.  1889;  0.  R.  Willis  in  A.  Wood,  Am.  Bot,
4  Flor.,  ed,  2,  235.  1889;  Scblmper,  Indo-Malay  Strandfl,  36  4
97__98,  pi.  6.  I89I;  T,  S.  Brandeg.,  Proc.  Calif.  Acad.  Sci.,  ser.
2,  3:  l6b,  1893;  Dymock,  Warden,  4  Hooper,  Phaimacog,  Ind,  3:
[iii]  4  82  —  83.  1893;  Jacks,  in  Hook,  f.  4  Jacks.,  Ind,  Kew.,  imp.
1,  1:  25b,  322,  788,  1090,  4  U73.  1893;  Scbanck,  Beitr.  Anat.
Lian.  2b2.  1893;  Briq.  in  Engl.  4  Prantl.  Nat.  Pflanzenfam.,  ed.
1,  b  (3a)*  6b,  132,  13b,  4  181—182.  I89bj  Koord..  Meded.  Lands
Plant.  12:  (Plantkund,  Woordenb.)  92  4  [Ibl]  .  189b;  Naime,  Flow.
PI.  West.  India  2bb,  2b5,  4  2b8.  I89b|  Trlmen,  Handb.  Fl.  Ceylon
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3;  3U5  i  363  —  36  U.  1895j  H.  N.  Ridl.,  Journ,  Straits  Msd,  Assoc.
136.  1897;  Koord.,  Msded.  Lands  Pi.  Tuin,  Boltenz.  19:  558.

1898;  Van  Tiegham,  fil6m.  Bot.,  ed.  3,  2i  373.  1893;  Mataum.,  Bot.
Hag.  Tokyo  13:  133.  1899;  J.  0.  Baker  in  Thiselt.-Dyer,  FI.  Trop.
Afr.  5:  273  &  331  —  332.  I9OO;  Huber,  Arboret.  Amaz.  15  &  17,  pi.
17.  I9OO;  K.  Schum.  &  Lauterb.,  FI.  Deutsch.  Schutzgeb.  Svidsee
527.  1900  ;  Ursprung,  Beitr.  Aoat.  Jahresringbild.  Trop.  Holzart.
56  &  Tab.  26  [thesis].  I9OO;  Durand  &  Jacks.,  Ind.  Keir.  Suppl.  1,
imp.  1.  U8.  1901  ;  Brenner,  Berlcht.  Deiutsch.  Bot.  Gesell.  20:
175  —  189,  pi.  6—^.  1902;  Ganble,  Uan.  Indian  Timb.,  ed.  2,  5U6.
1902;  H.  N.  Ridl.,  Agrlc  .  Bull.  Str.  &  Fed.  Mai.  St.,  n.  ser.,  1:
219.  1902;  H.  F.  Wood,  Working  Plan  Coiringa  Res.  For.  n.p,  1902;
Alaaqula  in  Plrotta,  FI.  Col.  Erlt.  [Ann.  Inst.  Bot.  Rooa  8:]
135.  1903;  Aschers.,  Bot.  Zeit.  61  (2):  235—238.  1903;  Prain,
Bengal  PI.,  Isp.  1,  2:  82ii  &.  838.  1903;  Blatter,  Joum.  Bcab.
Nat.  Hist.  Soc.  I6:  6l4iU—  656.  1901*;  T.  Peckolt,  Bericht.  Deutsch.
Pham.  Gesell.  lU:  U82.  I90U;  Goebel,  Organogr.  PI.,  ed.  Balf.,
imp.  1,  2:  256  St  278.  1905;  C.  S.  Sar^.,  Man*  Trees  N.  Am.,  ed.
1,  789  —  790  &  [819].  1905;  Cooke,  Fi.  Presid.  Bombay,  ed.  1,  3*
Ulfl  (1905)  and  3:  U35  —  U36.  I9O6;  Brandis,  Indian  Trees,  imp.  1,
502  &  5IU  —  515.  1906;  Van  Eeden,  Houts.  Nederl.  Oost-Ind.  186.
1906;  Cooke,  FI.  Presid.  Bombay,  ed.  2,  3:  U35  —  U36.  1908;  D.  H.
Scott  in  Solereder,  Syst.  Anat.  Dicot.,  transl.  Boodle  &  Fritsch,
1:  630  —  635,  fig.  1510.  1908;  Fomorthy,  Philip.  Joum.  Sci.  Bot.
U:  553.  1909;  Groom  &  Balf.  in  Warming  &  Vahl,  Oecol.  Pi.,  imp.
1,  235—238  4  U08.  1909;  A.  R.  Northrop  in  J.  I.  Northrop,  Natur-
alist  in  Bahamas  I80,  20U,  &  210.  1910;  Gertni,  Slam  &  Pmd.  129
&  190.  19  11;  Goyena,  PI.  Nicarag.  It  569  —  570.  1911;  Wernham,  New
Phytol.  11:  373—397.  1912;  Bull.  Inst.  Or.  Brit.  11:  ia7.  1913;
Chiov.,  Result.  Sclent.  Miss.  Stef.  1:  lli2  —  lli3  &  217.  1916;
Stevens,  111.  Biol.  Monog.  2:  lU.  1916;  Anon.,  Arnold  Arb.  Publ.
6:  [Cat.  Lib.  Arnold  Art>.]  342.  1917;  Bowman,  Proc.  Am.  Philos.
Soc.  56:  597,  621,  653,  4  659.  1917;  A.  Chev.,  V6g.  Util.  Afr.
Trop.  Fran<;.  9;  42.  1917;  Heyne,  Nutt.  Plant.  Nederl.-Ind.,  ed.
1,  4:  123—124  4  xii.  1917;  Wells,  Philip.  Joum.  Sci.  A-12:  111.
1917;  Schneid.,  Bull.  Philip.  For.  Eur.  14:  207.  1918;  Stone,
Ann.  M\is.  Colon.  Marseille  26:  66.  1918;  Vaui  Tieghem  4  Constantin
fil4m.  Bot.,  ed.  5,  2:  —  .  I9I8;  Knowlton,  C.  S.  Geol,  Surv.  Bull.
696:  108  —  109  4  678.  1919;  Sturtevant,  Notes  Edible  PI.,  Imp.  1,
79*  1919;  W.  H.  Br.  4  Fisch.,  Bull.  Philip.  Dept.  Agr.  Bur.
Forest.  22:  7,  pi.  5,  37,  4  38.  1920;  Chardon,  ^ycologia  12:  318.
I92O;  Paranjpye,  Agric.  Jotim.  India  15:  350.  1920;  Bra  n  dis,  In-
dian  Trees  5l4.  1921;  Cockayne  in  Engl.  4  Drude,  Veget.  Erde  14:
45,  51,  52,  56,  62,  65,  66,  310,  4  320,  pi.  4,  fig.  5.  1921;
Collins,  Proc.  Linn.  Soc.  N.  S.  Wales  46;  376—392.  1921;  Fox-
worthy,  Mai.  For.  Rec.  1;  82.  1921;  Hubert,  Ver.  Util.  Mat.  Med.
114  —  121.  19  21;  Kanehira,  Formos.  Woods  165.  1921;  Lowe,  Mias.
State  Geol.  Sui^.  Bull.  17t  238.  1921;  Troup,  Silvicult.  Indian
Trees  2:  697  4  779  —  780.  1921;  Becking,  Berger,  4  Meinderama,
Tectona  15:  561  4  584.  1922;  Berger,  Tectona  15:  312.  1922;
^ould,  M6m.  Acad.  Roy.  Eelg.  Cl.  Sci.  [Coll.  8],  ser.  2,  6:  1  —
52.  1922;  Gamble,  Man.  Indian  Timb.  511  4  546.  1922;  C.  S.  Sarg.,
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Man.  Trees  N.  Am.,  ed.  2,  imp,  1,  2:  865  —  86?  &  [899],  fig*  765*
1922;  DeWild.,  PI,  Bequaert.  2:  123*  1923;  Von  Faber,  Bericht.
Bot,  Geselch,  Ul:  227  —  23li.  1923;  Wangerin  in  Juat,  Bot,  Jahres-
ber.  51  (1):  553  &  555.  1923;  Kanehira  Philip.  Woods  Ui.  192li;
Pilgrim.  Indian  For.  Rec.  10  :  238,  1921;;  Sakaguchi,  Gen.  Ind.  Fl,
Okin.  lo,  192li;  Groom  &  Ball,  in  Wanning  &  Vahl,  Oecol,  PI.,  imp,
2  ,  235—238  &  U08.  1925;  Haines,  Bot.  Bihar  &  Oris.  1;  lli3.  1925;
Toro,  Mycologla  17:  139.  1925;  Wangerin  in  Just,  Bot,  Jahresber.
53  (2):  6Uli  St  6U5.  1925;  Jansonnlus,  Mlkrogr.  Holz,  Java  Us  75ii  —
758,  760,  762—765,  &  829—  8U5.  1926;  PitUer,  Man.  PI.  Usual.
Venez.  286  &  U16.  1926;  C.  S.  Sarg.,  Man.  Trees  N.  Am.,  ed.  2,
imp.  2,  2:  865—867  &  [899],  fig.  765.  1926;  Wangerin  in  Just,
Bot.  Jahresber.  U6  (1):  717,  718,  &  859.  1926;  Heyne,  Nutt.  Plant,
Nederl.-Ind.,  ed.  2,  1325  &  1326,  1927;  Parsatharathy  Iyengar.
BtiU.  Madras  Gov.  Mus.,  n.  ser,.  Natl,  Hist,  Sect.  1:  185  —  188.
1927;  Stevens,  Ann,  Mycol.  25?  u50.  1927;  Blatter,  McCann,  &  Sab-
nis,  Joum.  Indian  Bot,  Soc.  7  *  70  —  96.  1928;  Sasaki,  List  PI,
Fonnos.  3U9  &  U23.  1928;  Wangerin  in  Juat,  Bot,  Jahresber.  I4.9
(1);  522  (1928)  and  50  (1);  UU.  1929;  Blatter  &  al.,  Joum.  In-
<^an  Bot.  Soc.  2;  2U.  1929;  Foxworthy  &  Woolley,  Mai,  For.  Rec,
8:  7.  I93O;  Freyberg,  Leopold.  Ber,  Kais.  Leopold,  Deutsch.  Akad,
Naturf,  Halle  6:  69—117.  1930;  Irvine,  PI,  Gold  Coast  xjcviii,
xlviii,  Ixvi,  Ixxix,  St  UU,  fig.  17.  I93O;  Wangerin  in  Just,  Bot,
Jahresber.  5l  (l)s  222,  237,  &  339.  1930;  Alston  in  Trimen,  Handb,
Fl.  Ceylon  6:  Suppl.  233.  1931;  Benoist,  Arch.  Bot.  Caen.  5,  M6n.
1:  259.  19  31;  A,  Chev.,  Rev,  Int.  Bot,  Appl,  Agric,  Trop,  11:
1000.  I93I;  Krausel  in  Just,  Bot,  Jahresber,  U9  (2):  87.  1931;
Mak,  St  Nemoto,  Fl,  Jap.,  ed,  2,  992.  1931;  Cainas,  PI,  Med,  Cub.
1932;  Fedde  in  Just,  Bot.  Jahresber.  U9  (2):  388—389  (1932)  and
50  (1):  669.  1932;  Fedde  St  Schust.  in  Just,  Bot,  Jahresber.  53
(1):  1068  —  1069.  1932;  G.  Klein,  Handb.  Pflanzenanal  ,  2  (1):  359.
1932;  Wangerin  in  Just,  Bot,  Jahresber.  5U  (1)5  1170.  1932;  Ben-
oist,  Bois  Guyan.  Fran?.  259.  1933;  Fedde  in  Just,  Bot,  Jahres-
ber.  51  (2):  259.  1933;  Post,  Fl.  Syr.  Pal.  &  Sin.  2:  323.  1933;
C.  S,  Sarg.,  Man.  Trees  N,  Am.,  ed,  2,  imp.  3,  2:  865  —  867  &  [899],
fig,  765*  1933;  Crevost  &  P6telot,  Bull.  Econ,  Indocbin,  37s  1297.
I93U;  Fedde  St  Schust,  in  Just,  Bot,  Jahresber,  5U  (2):  7U6.  193U;
Hochr.,  CandoUea  $:  I9U  —  195.  193U;  Wangerin  in  Just,  Bot.  Jah-
resber.  55  (1)!  83U.  1935;  Kanehira,  Formos.  Trees,  ed,  2,  6UI—
6U2,  fig.  598.  1936;  Nemoto,  Fl.  Jap,  Suppl.  621,  1936;  Walter  St
Steiner,  Zeitschr,  Bot.  30:  69.  1936;  Dalz.,  Useful  PI.  W.  Trop,
Afr.  U53  St  U5U.  1937;  Fedde  &  Schust.  in  Just,  Bot.  Jahresber.
56  (  2):  285.  1937;  Uphof,  Arch.  Hyxirobiol.  Jit  lUl—  lUU.  1937;
Champ.,  Indian  For,  Rec,  1  (1):  1  —  286.  1938;  Wangerin  in  Just,
Bot.  Jahresber.  58  (1):  2UU.  1938;  Aces,  PI.  Util.  Antil.  1939;
Fedde  in  Just,  Bot.  Jahresber.  $B  (2)i  U91.  1939;  Oertel,  U.  S.
Dept.  Agr.  Circ,  55U:  15  —  16.  1939;  Tharp,  Veg,  Tex.  67.  1939;
J.  H.  Davis,  Carnegie  Inst,  Wash.  Publ,  517  [Papers  Tortugas
Lab.  32]:  303  —  ^U12,  I9UO;  Navalkar,  Joum.  Univ.  Bomb,  8  (5).
I9UO;  Ogura,  Bot,  Mag.  Tokyo  5U:  335  St  336.  19U0;  Pidgeon,  Proc,
Linn,  Soc.  N,  S,  Wales  65:  221  —  2U9,  19U0;  Durand  St  Jacks.,  Ind.
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Kow,  Suppl,  1,  lap.  2,  U8.  19lili  Grewe,  Wlss,  Veroffertl.  Deutsch.
Uiia.  Landerk,  N.  F.  F.  9:  105.  19U1;  Uphof,  Bot.  Rev.  7:  1,  h  —  7,
32  —  37.  &  U3*  19Uli  Wangerin  &  Krause  in  Just,  Bot,  Jahresber.  ^
(1):  646.  1941}  J.  H.  Davis,  Publ.  Carnegie  Inst,  524s  113.  1942}
Son  Gupta,  l50th  Ann.  Vol.  Roy.  Bot,  Gard.  Calcut.  I.  1942}
Stehle,  Carib.  Forest.  6:  Suppl.  1.  1945}  Jacks,  in  Hook.  f.  &
Jacks.,  Ind.  Kew.,  imp.  2,  1:  254,  322,  788,  1090,  &  1173.  1946}
A.  C.  Martin,  Am.  Midi.  Nat.  36s  608  &  649.  1946}  West  &  Arnold,
Nat.  Trees  Fla.  190.  1946i  Bharucha  &  Shirke,  Joum.  Bombay  Univ.
B  40  (21)  [new  ser.  15  (5))s  1  —  14.  1947}  Curtis  &  Somerville,
Proc.  Roy.  Soc.  Tas.  151—157.  1947}  Fosberg,  Journ.  N,  I.  Bot.
Gard.  48s  128.  1947}  Glover,  Prov.  Check  List  Brit.  Sc  Ital.  Somal.
xix  14,  15,  &  266,  pi.  1.  1947}  L.  E.  Fox,  Biol.  Abstr.  22s  695.
194  o}  Manjnnath,  Wealth  India  1:  140.  1948}  Desousa,  Anais  J\m.
Inv.  Col.  3s  52.  1949}  I.  M.  Johns  t.,  Sargentia  8:  260.  1949}
Parsa,  FI,  Iran  4  (l)s  [531]  &  536  —  537.  1949}  C.  S.  Sarg.,  Man.
Trees  N.  Am.,  ed.  2,  Imp.  4,  2s  865—867  &  [899],  fig.  765.  1949}
R.  0.  Williams,  Useful  Ornament.  PI,  Zaniib,  45,  95,  137,  343,  &
348,  1949}  F.  E.  Egler,  Vegetatio  3s  213.  1950;  MetcaLfo  4c  Chalk,
Anat.  Dicot.  103O--1033  &  1035—1041,  fig.  248  A  4c  I.  1950}  Erdt-
man.  Pollen  Morph.  4t  PI.  Tax.,  ed.  1,  447  4c  448.  1952}  Janssonius,
Key  Javan.  Woods  2:  214,  fig.  296.  1952;  LaMotte,  Geol,  Soc.  Am,
Mem.  51  [Cat.  Cenoz.  PI.  N.  Am.]  80  4c  377.  1952}  Penfound,  Bot.
Rev.  18:  415,  417,  426,  427,  429,  433,  439,  442,  4c  444.  1952;
Son.,  Taw.,  4t  Am.,  FI.  Okin.,  ed.  Walker,  131.  1952}  Fosberg,  Tax-
on  2:  88.  1953}  Goossens,  Suid-Afrik.  Blompl,  188,  1953}  Naito,
Sci.  Rep.  Kag.  2:  60.  1953}  Amoldo,  Zakfl.  30,  153,  4c  163,  pi.  2,
fig.  3.  1954}  R»  W.  Br.,  Compos.  Scient,  Words  il2  4c  833.  1954}
Petllot,  PI.  M6d.  Camb.  Laos  4c  Vietnam  2  [Archiv.  Recherch.  Agron.
4c  Past.  Viet^Nam.  18]  s  255—258  (1954)  and  4s  22,  56,  60,  63,  85,
4c  225.  1954}  Roberty,  Pet.  Fl,  Ouest-Afr,  177  4c  178.  195u}  Roh-
weder,  Farinos.  Veg.  Salv.  4  [thesis].  1954}  Anon.,  Taxon  4s  68.
1955}  Core,  PI.  Tax.  402.  1955}  Masamune,  Sci.  Rep.  Kanazawa  Univ.
4:  50.  1955}  Burkill,  List  Flow,  PI,  Baluch.,  imp.  2,  78,  1956}
W.  C,  Davies,  N,  Zeal,  Nat,  PI,  Stud.,  ed.  1.  126  —  127,  pi.  48.
1956}  Montasir  4c  Has  sib.  111.  Fl.  Egypt  Is  389.  1956}  Navalkar,
Journ,  Bombay  Nat,  Hist.  Soc,  53s  335  —  342,  pi,  2  —  4.  1956s  Roh-
weder,  Abhandl.  Geb.  Ausl.  Univ.  Hamb.  61  [C  Naturwiss.  13  js  4.
1956}  V.  Tackholm,  Stud.  Fl.  Egypt  152,  153,  155,  625,  4c  631,  pl.
19.  1956}  R.  C.  West,  Ann.  Ass.  Amr.  Geog,  46s  98.  1956}  Anon.,
CoBBBonw,  Mycol.  Inst.  Ind,  Fungi  Petrak  C\m,  Ind.  2;  279.  1957}
Anon.,  Taxon  6  :  29.  1957}  Bharucha  in  Misra,  Joum,  Indian  Bot.
Soc.  36:  601.  1957}  Dansereau,  Biogeogr.  132  —  134.  1957}  R,  Fer-
rayra,  Bol.  Soc.  Argent.  Bot.  6s  I98  —  199  4c  201,  fig.  3.  1957}
Hansford,  Sydowia  10s  50.  1957}  Hosakawa,  Mem.  Fac.  Sci,  Kyushu
Univ.,  ser.  E,  2:  101.  1957;  Kramer,  Taxon  6:  242.  1957}  McArthur,
Joum,  Roy,  Soc.  W,  Austr.  40  :  46  —  64.  1957}  S.  P.  Meyers,  Myco-
logia  49s  h89.  1957}  Rageau,  PI.  M6d.  Nouv.-Caled.  61,  78,  79,
91,  84,  86,  92,  104,  4c  113.  1957}  Chapm.  4c  Ronaldson,  Bull.  D.  S.
I.  R.  N.  Zeal.  125.  1958}  Chatterjee,  Sci.  Cult.  23s  329.  1958}
Chowdhury  4c  Ghosh,  Indian  Woods  Is  pl.  C,  1958}  Cooke.  Fl,
Presid,  Bombay,  ed,  2,  imp.  1,  2:  497  4c  516—517.  1958}  Cuatre-
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casas,  Revlst.  Acad.  Colomb.  Cienc.  lOi  256  &  257,  pi*  27*  1958)
Cuatrecasas,  Bol.  Soc.  Bot,  Mex.  23*  8U.  1958;  Raghavan  &  Arora,
Proc.  Indian  Acad.  Sci.  U7B:  352  —  358.  1958;  Storer,  Familiar
Trees  &  Cult.  PI.  Jamaic.,  imp.  1,  J4I.  1958;  Abeyirickrama,  Ceylon
Joum.  Sci.  Biol.  2:  218.  1959;  Bascope,  Bernard!,  Jorgensen,
Hueck,  Laoprecht,  &  Martinez  £.,  Mangl.  Am.  [Inst.  Forest.  Latino-
am.  Invest.  Capac.  Descrip.  AA.  Forest.  50.  1®P*  1»  [iv]»  2,  U,
5,  12—17,  23,  28,  29,  32,  33,  U,  U2,  U5—  U8,  &  51*  1959;  H.  F.
Bergman,  Bot.  Rev.  25:  1:66.  1959;  Biollock,  Taxon  8:  160  &  20U.
1959;  Cave,  Ind.  PI.  Chrcmsoaome  Nos.  1:  52.  1959;  V.  J.  Chapn.,
Joum.  Ecol.  Blit.  U7!  619—639.  1959;  Durand  &  Jacks.,  Ind.  Kew.
Suppl,  1,  imp,  3,  U8.  1959;  Kuprianova,  Dokl.  Akad,  Nauk  S.S.SJI.
129  (2):  1:28—1:30.  1959;  Angely,  FI.  Anal.  &  Fitogeogr.  Est.  S.
Paulo,  ed,  1,  1:  8  it  19.  I960;  Braga,  PI.  Nordest,  ed.  2,  31:8.
I960;  V,  J,  Chapm.,  Salt  Marshes  &  Salt  Des.,  ed.  1,  xvi,  212,
229,  233,  23I:,  &  37I:,  pl.  3l:b.  i960;  Qaberger  in  Chadefaud  &  Em-
berger,  Trait6  Bot.  2:  827—829,  831,  &  832,  fig.  1173a  &  1178.
I96O;  Gilham,  Austral.  Joum.  Bot.  8:  3II:.  1960;  Jacks,  in  Hook,
f.  &  Jacks.,  Ind.  Kew.,  imp.  3,  1:  251:,  322,  788,  1090,  it  1173.
I960;  Kramer,  Taxon  9:  59.  I960;  L.,  Gen.  PI.,  ed.  5,  iap*  2
[Cramer  &  Swann,  Hist.  Nat.  Class.  3:]  1:9  &  [503].  I960;  J.  F.
Macbr.,  Field  Mus.  Publ.  Bot.  13  (  5):  609—611  &  721.  I960;  Uol-
denke,  Phytologia  7:  123—168,  179—232,  &  259—293*  I960;  Moo-
maw,  Study  PI.  Ecol.  Coast  Kenya  IJl:.  I960;  Padmanabhan,  Proc.
Indian  Acad.  Sci.  B.52:  131  —  11:5*  I960;  Puri,  Indian  Forest
Ecol.  1:  31,  223—227,  &  229—232.  I960;  Storer,  Familiar  Trees
&  Cult.  PI.  Jamaic.,  imp.  2,  Ul.  I960;  Van  Royen,  Nova  Guinea,
new  ser.,  10:  210,  212—211:,  &  235*  I960;  H*  H.  Allan,  Fl*  N.
Zeal.  1:  96O—  96I  &  lOUl.  1961;  Anon.,  Excerpt.  Bot.  A.3:  552*
I96I;  Bell  &  Duewell,  Austral.  Joum.  Chem.  lU:  662.  1961;
Chandhri,  Veg.  Act.  Geobot.  10;  231:  —  235  &  21:6,  ph.  2.  I96I;  W.
B.  Cooke,  Mycologia  53t  582.  1961;  Dale  &  Oreenwty,  Kenya  Trees
St  Shrubs  580—582,  fig.  106.  I96I;  W.  C.  Daviess,  N.  Zeal.  PI.
Stud.,  ed.  2,  126  —  127,  pl*  1:8*  1961;  Hansford,  Sydowia  Ann.
Myc.,  ser*  2.  Beih.  2  :  687*  1961;  S*  A*  Khan,  Pakist.  Journ.
Forest.  11:  1:3  —  1:5,  fig*  1  —  7*  1961;  Navalkar,  Trop.  Ecol.  2;
89—  [93].  1961;  Reitz,  Sellowia  13:  int.  UU  &  1:6  and  109.  1961;
C.  S.  Sarg.,  Man,  Trees  N.  Am.,  ed,  2,  imp,  5,  2;  865  —  867  it
[899],  fig.  765.  I96I;  Bell  it  Duewell,  Chea,  Abstr.  56:  12012.
1962;  Gaussen,  Legris,  it  Yiart,  Ind.  Counc.  Agr.  Res.  Veg.  Map
Ser.  1:  15—17.  1962;  Gledhill,  Check  Ust  Flow.  Pl.  Sierra  Le-
one  30.  1962;  Hartl,  Beitr.  Biol.  Pfl.  37:  302  it  303.  1962;
Ifocklng,  Excerpt.  Bot.  A.  5:  1:5  —  1:6.  1962;  E,  L.  Little,  Biol.
Abstr.  37:  1062.  1962;  Macnae  it  Kalk,  Joum.  Ecol.  50:  19.
1962;  Nair  it  Rehman,  Bull.  Nat,  Bot.  Gard.  Lucknow  76:  1  —  23.
1962;  Scholarder,  Hammel,  Hesanington,  it  Garey,  Pl,  Phys.  37:
722—729.  1962;  G.  L.  Shah-  Bull.  Bot.  Surv.  India  U:  293.  1962;
Townsend,  Excerpt.  Bot.  A.u:  21:2  —  21:3.  1962;  Van  Steenis,  Konin.
Nederl.  Akad.  Wet.  Proc.,  ser.  C  Bot.  65,  2:  I6I:,  I66,  it  167*
1962;  Watt  it  Breyer-Brandwijk,  Med.  &  Poison.  Pl.  S.  it  East.
Afr.,  ed.  2,  loU7  &  1360.  1962;  Anon.,  Excerpt.  Bot.  A.6:  14:7*
1963;  Argo,  Nat.  Hist.  72  (U):  53—51:*  1963;  Dalla  Torre  it
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Hanna,  Gen.  Siphonog.,  lap.  2,  U3U.  1963;  Hepper  in  Hatch.  &
Dal*.,  FI.  W.  Trop.  Afr.  ed.  2,  UU  8  —  UU9,  fig.  309.  1963;  Hock-
ing,  Excerpt.  Bot.  A.  6  :  u5U,  515,  4  52U.  1963;  Keay  in  Hutch.  &
Dalz.,  FI.  W.  Trop.  Afr.,  ed.  2,  Ui8,  pi.  309.  1963;  Uanju,  Proc  .
Ind.  Acad.  Sci.  B.585  hS  —  50.  1963;  Moore  &  Adams,  PI.  N.  Zeal.
Coast  [lOU],  105,  &  108,  fig.  162.  1963;  Santapau,  Excerpt.  Bot.
A.  6  :  5U0.  1963;  Sidhu,  Indian  For.  39:  337.  1963;  Anon.,  Ind.
Bibliogr.  Bot.  Trop.  1  (1):  UO  (196U)  and  1  (2):  28.  19oli;  A.  K.
Banerjee  in  Lahir,  West  Beng.  Forests  169.  196U;  Biehl.  Protoplas-
ma  59:  133.  l?61i;  Choudhury,  Pakiat.  Joum.  Sci.  16:  2h3  —  2^0.
I961i;  R.  Good,  Geogr.  Flow.  PI.  2U0  —  2Ul.  1961^;  A.  Hansen,  Excerpt.
Bot.  A,  7:  225  &  607.  1961i;  Hocking,  Excerpt.  Bot.  A.  8  :  190.  1961i;
S.  A.  Khan,  Pakist.  Joum.  Sci.  16:  328  —  332.  196U;  Laing  &  Black-
well,  PI.  N.  Zeal.,  ed.  7,  371  &  373—383,  fig.  liiO—  lli3.  1961;
Little  Sc  Wadsworth.  Common  Trees  P.  R.  [U.  S.  Dept.  Agr.  Agidc.
Handb.  2U9:]  U76  —  u78,  fig.  255.  1964;  Melchior  in  Engl.,  Syllab.
Pflanzenfam.,  ed.  12,  2:  435—438,  lig*  184  I.  1964;  J.  Muller  in
Cranwell,  Ancient  Pacif.  Floras  34  —  37  Sc  39  —  41,  pi.  1,  fig.  2.
1964;  J.  Muller,  Abatr.  10th  Int.  Bot.  Congr.  Edinb.  371.  1964;
Padmauxabhan,  Phytomoi*ph.  14>  442—451,  fig.  1  —  20.  1964;  P.  W.
Richards,  Trop.  Rain  For.  301  —  309  4  311.  1964;  Santapau,  Excerpt.
Bot.  A.  7:  16.  1964;  A.  L.  Thomson,  Now  Diet.  Birds  370.  1964;
Thwaites  &  Hook,  f.,  Enum.  PI.  Zeyl.,  imp.  2,  244.  1964;  J.  G.
Adam,  Bull.  Inst.  Fond.  Afr.  Noir  27:  131,  133,  4  137.  1965;  An-
gely,  FI.  Anal.  Paran.,  ed.  1,  580  —  581.  1965;  Anon.,  Ind.  Bibli-
ogr.  Bot.  Trop.  2  (2):  15.  1965;  Aubr  6  villa,  Adansonia,  ser.  2,
5:  187.  1965;  Backer  4  Bakh.,  FI.  Java  2j  595  4  613—614.  1965;
F.  A.  Barkley,  List  Ord.  Fam.  Anthoph.  13.  92,  143,  173,  4  207.
1965;  S.  K.  Basu,  Curr.  Sci.  [India]  34:  439.  1965;  Biebl  4  Kin-
zel,  Oestarr.  Bot.  Zeitschr.  112:  59,  61,  66  ,  69,  70,  73,  4  88  .
1965;  Hepper,  Kow  Bull.  19  :  447  4  449.  1965;  Hocking,  Excerpt.
Bot.  A.  8  :  227  4  498  (1965)  and  A.  9:  289.  1965;  Kariyone,  Ann.  Ind.
Rep.  PI.  Cham.  1961:  129.  1965;  Idndeman,  Vegetationstyp.  Surinam,
n.p.  1965;  M.  S.  Mani,  Bull.  Bot.  Siirv.  India  7:  114.  1965;  J.
Muller,  Sympos.  Ecol.  Res.  Humid  Trop.  Veg.  148.  1965;  Nakanishi  4
al.,  Chem.  Pharm.  Bull.  13:  882  —  89  O.  1965;  Naurois  4  Roux,  Bull.
Inst.  Fond.  Afr.  Noir  27A:  846,  847,  4  854,  fig.  1  4  5.  1965;  C.
S.  Sarg.,  Man.  Trees  N.  Am.,  ed.  2,  imp.  6,  2:  865—867,  [899],  4
924  ,  fig.  765  .  1965;  Sauer,  Austr.  Joum.  Bot.  13  :  39—69.  1965;
Airy  Shaw  in  J.  C.  Willis,  Diet.  Flow.  PI.,  ed.  7,  109,  146,  285  ,
375,  515  ,  546,  948,  IOO  9  ,  4  1165.  1966;  Altman  4  Dittmer,  Emriron.
Biol.  95,  6l3,  4  638  .  1966  ;  Ass&aien,  Ann.  Fac.  Sci.  Univ.  Dakar
19  (3):  9  —  25  .  1966  ;  Battistini,  Mem.  Mus.  Nat.  Hist.  Natur.,  ser.
A  Zool.,  41:  7  —  13.  1966  ;  Burkill,  Diet.  Econ.  Prod.  Malay  Penins.
1:  274—278.  I  966  ;  Compare,  Biol.  Abstr.  47  :  316.  1966;  Erdtman,
Pollen  Morph.  4  PI.  Tax.,  ed.  2  ,  447  4  448.  I  966  ;  Giglioli  4  King,
Journ.  Appl.  Ecol.  3i  1  —  19.  I  966  ;  Hsyligws,  Papers  Land  Res.,
ser.  14  ,  C.S.I.R.O.  Austral.  1966;  Jafri,  FI.  Karachi  286,  289  —
290  ,  4  [  351  ],  fig.  285  .  1966  ;  Kohlmeyer,  Bericht.  Deutsch.  Bot.
Gesell.  79:  28,  30,  33,  34,  4  36.  I  9661  Menninger,  Fantastic
Trees,  imp.  1,  22,  261,  262,  288,  4  294.  1966;  Moldenke,  Biol.



350 PHYTOLOGIA Vol.  32,  no.  li

Abstr.  U7:  75U.  1966}  Monaalud,  Tofigacan,  Lopez,  &  Lagrimas,
Philip.  Journ.  Sci.  95s  55t)  —  557.  1966}  W.  L.  Riegel,  Dissert.
Abstr.  26:  66  U  8  .  I  966  :  Rzedowski  &  Mc7augh,  Contrib.  Univ.  Mich.
Herb.  9  :  11,  77,  80,  81,  &  107  .  1966}  Tebeau,  Florid.  Last  Front.
22.  1966  }  Venkatesan,  Indian  Forest.  92:  28  —  32.  1966}  Anon.,
Diet.  Cat.  Natl.  Agric.  Lib.  6  :  UU  8  .  1967}  Anon.,  Ind.  Bibliogr.
Bot.  Trop.  U:  8$,  1967}  Anon.,  Biol.  Abstr.  h&  (20):  B.A.S.I.C.
S.16.  S.161,  S.165,  &  S.179  (1967)  and  I  48  (22):  BJl.SJ.C.  S.18  &
S.I  80  .  1967}  Baquar  &  Tasnif,  Pakist.  Counc.  Scient.  Indust.  Res.
BtiU.  3  .  1967}  L.  V.  Barton,  Bibl.  Seeds  80  &  770.  1967}  J.  S.
Beard,  West.  Austr.  Nat\ir.  10:  112  —  115*  1967}  Benson  &  Atkinson,
Fed.  Proc.  26:  39U.  1967}  Berhaut,  FI.  S4n6gal,  ed.  2,  12li  &  126.
1967}  Choudhmy,  Bioresearch  Ind.  1967s  27h»  1967}  Clarke  &  Han-
non,  Journ.  Ecol.  [Brit.]  55s  753  —  758,  pi.  13,  ph.  1  —  1967}
Cockayne  &  Turner,  Trees  N.  Zeal.  33,  177,  &  179,  fig*  H*  1967}
Cooke,  FI.  Presid.  Bcnbay,  ed.  2,  imp.  2,  1*97  &  516  —  517*  1967}
Dandy,  Reg.  Veg.  5ls  [Ind.  Gen.  Vase.  PI.]  30,  1*6,  5U,  88  ,  121,  &
122.  1967}  D'Arcy,  Rh^ora  69;  1*38.  1967}  De  la  Cruz  &  Banaag,
Natur.  Appl.  Sci.  Bull.  20s  1*86—1*91*.  1967}  deWit,  PI.  World  High.
PI.  186  &  187  ,  fig.  163  .  1967}  Eafandiari,  Prom.  Liste  PI.  Herb.
Minist.  Agr.  Iran  252.  1967}  Bean,  Southeast.  La.  Journ.  7:  10,
18,  25  ,  &  57.  1967}  R.  P.  French,  Biol.  Abstr.  1*8;  11*82.  1967}
Fulling,  Ind.  Bot.  Record.  Bot.  Rot.  65  &  302.  1967}  Qessner,  Int.
Rev.  Gesamten  Rydrobiol.  52;  769  —  781.  1967}  Godley  in  Cockayne,
N.  Zeal.  PI.,  ed.  1*,  51*—  55,  fig.  18.  1967}  P.  Gray,  Diet.  Biol.
Sci.  315'.  1967  }  Hocking,  Excerpt.  Bot.  A.ll:  505  (1967)  and  A.12:
U  2  I*  —  1  *  25  .  1967}  Jenik,  Journ.  Linn.  Soc.  Lond.  60:  25.  1967}  KAs-
sas  &  Zahran,  Ecol.  Uonog.  37s  297  —  315.  1967}  S.  A.  Kh  a  n  ,  Bio-
research  Ind.  1967  s  271*.  1967}  Kohlmeyer,  Icon.  Fungi  Mar.  1:  pi.
l*la,  l*  6  a,  l*  8  a,  l*9a,  51a,  6  la,  61*a,  &  65a.  1967}  Lemie,  Precis.
Biogeogr.  330.  1967}  H.  B.  LoTall,  Biorosearch  Ind.  1967s  3528,
1967}  H.  B.  Lorell,  Gleaning  Bee  Cult.  95s  163  —  169  &  183.  1967}
L.  &  M,  Milne,  Living  PI,  World  173.  1967}  Mitra,  Elem,  Syat.
Bot.  Angiosp.,  ed.  2  abirdg,,  139  &  11*1.  1967}  Moldenke,  Biol.  Ab-
str.  1*8  s  xxii,  10097  &  10099  .  1967}  Moldenke,  Phytologia  ll*:  3  OI-
320  &  326  —  336  ,  1967}  Navalkar,  Indian  Sci,  Congr.  Ass.  Proc,  5  I  4  S
3U5  —  3  U  6  .  1967}  Punt,  Rev,  Palaeobot.  Palynol,  3s  11*1  —  150.  1967}
Raina  jc  Epsteln,  Austr.  Journ*  Biol.  Sci.  20:  81*7  —  857*  1967}  Rao
&  Mukherjee,  Bull.  Bot.  Surv,  India  9s  81,  83,  81*.  &  86.  fig.  1.
1967}  Rao  &  Shaneare,  Bull.  Bot.  Surv.  India  9s  21*1*  &  21*7*  1967}
Rendle,  Classif  .  Floe.  PI.,  ed.  2,  2s  501  &  501*.  1967}  W.  L*  Rie-
gel,  Bloreaearch  Ind.  Tit.  1967s  2291*  1967}  Santapau,  Bull.  Bot.
Surv.  India  8,  Suppl.  1:  [FI.  Saurashtra]  38.  1967}  Sebastlne  &
Ellis,  Bull.  Bot.  Surv,  India  9s  192  &  197.  1967}  Soukup,  Biota
6s  359*  1967  }  StudhoLoe  &  Philipson,  Biol.  Abstr.  1*8:  61*15*  1967}
Thom,  Journ.  Ecol.  [Brit.]  55s  302,  312—329,  332—339,  &  3l*2,
fig.  7—19  [“A"],  pi.  8,  photo  1,  2,  &  1*,  &  pl.  9,  photo  5  &  6.
1967}  Tingle,  Check  List  Hong  Kong  PI.  37*  1967}  J*  M.  Ward,  Veg-
et.  Act.  Geobot.  ll*t  21*7,  21*9—252,  268,  273,  276,  279,  280,  &
291  *,  pl.  2,  fig.  l*e,  5,  U*,  17,  19  ,  20,  &  25  (2).  1967}  Wood.
Taxon  16:  28.  1967}  Worrell  &  Scurzy,  Trees  Austral.  Bush  111*.
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1967;  Acosta  Solis,  Divls,  Fitogeogr.  Ecuad.  25,  pi.  9.  1968;
Aolco,  Eit).  Trop,  Firenz,  Publ.  11:  18.  22,  31,  33,  &  1*2,  I968;
Ainlco  &  Bavazzano,  Webbla  23  s  280  &  29o,  1968;  Anon.,  Biol.  Abstr.
1*9  (3):  BJl.S.I.C.  S.  17  «c  S.73  (1968),  1*9  (U):  B.A.S.I.C.  S.17
(1968),  1*9  (5):  B.A.S.I.G.  S.107  &  S.153  (1968),  1*9  (7):  BJI.S.I.
C.  S.I5  (1968),  and  1*9  (20);  B.A.S.I.C.  S.I6.  I968;  Arulchelvan,
Ceylon  Forester,  new  ser.,  8:  60,  62,  73  —  75,  81,  I968;  C.  F.
Brockman,  Field  Guide  Trees  N,  Am.  262-—  263*  1968;  Cochrane,  Fuh-
rer,  Rotherham,  &  Willis,  FI.  &  PI.  Viet.  72  &  I83,  pi.  190  &
191.  1968;  Croizat,  Trop.  Ecol.  8:  60  —  62.  1968;  Encke,  Schonst.
Kalt  &  Warmhauspfl,  392.  1968;  Erdtman  in  Mabry,  Recent  Adv.  Phy-
tochem.  1:  26.  1968;  Gaussen,  Legrla,  Blasco,  Maher-Homjl,  &  Troy,
Trav,  Sect.  Sclent.  Tech.  Inst.  Fran?.  Pond.,  Hors  Ser.,  9»  27  &
88.  1968;  Gessner,  Biol.  Abstr.  1*9*  9311*.  1968;  Giglioli  &  King,
Biol.  Abstr.  1*9;  I87I*.  1968;  Gunairardena,  Gan.  &  Sp.  PI.  Zeyl,
11*8.  1968;  Hayward,  Geogr.  Abstr,  B  1968,  1:  27.  1968;  Hocking,
Excerpt.  Bot.  A.  13  *  505—506,  569,  &  570.  1968;  Jain,  Bull.  Bot.
Soc.  Bengal  22;  259.  1968;  Kohlmeyer,  Icon.  Fu^.  Mar,  1;  Anh.  5.
1968;  Kohlmeyer,  Mycologla  60;  252,  255  —  256,  259,  260,  265  —  266,
it  260.  1968;  Kundu  &  De,  Bull,  Bot,  Surv.  India  10;  1*06.  I968;
Lore,  Taxon  17*  57l*.  19^;  Macnae,  Adv.  Mar.  Biol.  6;  73.  1968;
Mallik  &  Chaudhuri,  Bull.  Bot,  Soc.  Bernal  22;  105—106.  1968;
0.  S.  Maxwell,  TANE  U*;  6,  13,  &  20.  I968;  Meijer,  Bot.  Bull.
Herb,  Forest  Dept,  Sabah  10;  223.  1968;  Mekorot  Water  Co.,  Bnei
Braq  Israel  n.p.  I968;  Moldenke,  Biol.  Abstr.  1*9*  1325,  3252.
la88,  it  UI99  (1968)  and  1*9  (9)*  BJl.S.I.C.  S.I6,  S.69,  it  S.lBo.
1968;  Moldenke,  Danak  Bot,  Arkiv  25*  21.  1968;  Moldenke,  Pl^yto-
logia  15:  1*70—1*78  (1968)  and  16;  505.  1968;  Moldenke,  R«sum<
Suppl.  16;  1,  3,  7,  9—11,  13,  15,  16,  20—22,  25,  &.  30  (1968)
and  17;  [1],  2,  5,  St  8.  I968;  Pandeya,  Purl,  it  Singh,  Res.  Moth.
PI.  Ecol.  6U,  i960;  Pennington  it  Sarukhan,  Man.  Ident.  Arb.  Trop,
368  —  369.  1968;  Rains  it  Epstein,  Biol,  Abstr,  1*9*  1975.  1968;
Scholander,  Phys.  Plant.  21:  251—261.  I968;  Speck,  Com.  Sclent,
it  Ind,  Res,  Organ.  Land  Res.  Ser,  21,  App.  2;  170  it  I98.  I968;
Steam,  Humb.  Boi^l.  Kunth  Trop.  Am.  Bot.  16.  I968;  W.  A.  Steph-
ens,  South.  Seash.  23,  107,  &  [189].  1968;  Uphof,  Diet.  Econ.
PI.,  ed.  2,  60,  77,  231,  330,  it  5U1.  1968;  H.  Walt.,  Veget.  Erde
260  it  262,  1968;  Wardlaw,  Morphogen.  PI.,  ed.  2,  279  —  281,  I968;
Ambasht,  Text-Book  PI.  Ecol.  I69,  180,  it  I9I.  1969;  Angely,  FI,
Anal.  &.  Fitogeogr.  Eat.  S.  Paulo,  ed.  1,  1*  8  it  19.  1969;  Anon.,
Assoc.  £tad.  Tax.  FI.  Afr.  Trop.  Index  1968*  12.  1969;  Anon.,
Biol.  Abstr.  50*  li*  (1969),  50  (6);  BJL.Sj:.C.  S.17,  S.lfl5,
S.189,  its.205  (1969),  50  (9)*  Ba.s.i.c.  S.16  (1969),  50  (15)*
BJL.S.IX.  S,17  (1969),  50  (17)*  Ba.S.I.C.  sa7  it  S.211  (I969),
and  50  (22);  BJI.S.I.C.  S.1*  &  S.I6.  1969;  Anon.,  Pacif.  Botan-
ists  Siq>pl.  n.p.  1969;  Anon.,  Torrey  Bot.  Club  Ind.  Am.  Bot.
Ut.  3*  306  it  309.  1969;  Bolkh.,  Qrif,  MatveJ.,  it  Zakhar.,
ChroD.  Numb.  Flow.  PI.  711*.  1969;  Breen  it  Hill,  Trans.  Roy.  Soc.
S,  Afr.  38*  285—303.  1969;  Br.,  Outred,  it  Rill,  PI.  Ph^iol,
1*1**  287  —  29I*.  1969;  Brunig,  Malayan  Forest,  32*  111*,  11*1*,  150,
it  151.  1969;  Clark  it  Hannon,  Joum.  Ecol.  [Bidt.]  57*  220,  1969;
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Connor,  Biotropica  1  (2):  36  —  UO,  1969}  Cooman,  Ualacologla  9*
79—  8U.  1969}  Comer  &  Watanabe,  Illustr.  Guide  Trop,  PI.  750  —
7^1,  1969}  De  la  Cruz  &  Banaag,  Bioreaearch  Ind,  5:  ^812.  1969}
DeWit,  Taxon  18:  I  45  U.  1969}  Duke,  Ann,  Mo.  Bot.  Gard.  56:  128,  129,
136  ,  11^2,  IU  3  ,  &  160,  1969  }  Farnsworth,  Blomater,  Quljnb7,  &
Schenaerh.,  I^/nn  Index  6:  261  &  263.  1969}  Fole  7  ,  fG-ow,  World
Wilson  2UU  &  326  ,  1969}  Fosberg,  U.  S.  Gool,  Sinrvr.  Prof.  Paper
260-11:  IlUO,  1969  }  Goebel,  Orgamogr.  PI.,  imp,  2,  256  &  2*1^,
1969  }  Grtramer,  Pfl.  &  Tiere  Trop,  Geb.  135,  1969}  Guhabakshl  &
Sen,  Bull.  Bot,  Soc.  Bengal  23:  33.  1969}  A.  Hansen,  Excerpt,  Bot.
A.lh:  225  .  1969  }  J.  Hutchinson,  Evol,  &  Phylog.  Flow.  PI.  Dicot.
U65,  U  69  ,  U73,  &  669#  1969}  Jeffrey  in  Takhtajan,  Flow.  PI.  232  &
288.  1969}  Kei«,  Ord.  &  Fam.  Malay.  Seed  PI.  279  *  280.  1969}
Kohlmeyer,  Biol,  Abstr.  50:  935*  1969}  Kohlaeyer,  Excerpt,  Bot.
A.  15:  I3U.  1969}  Lambert!,  Univ.  SSo  Paulo  Bol.  317  [Bot.  23]:  39,
UO,  U2,  U7,  50,  51,  63,  120,  206,  &  207,  fig.  10  &  13.  1969}  Lin-
demam,  Biol.  Abstr.  50:  1657.  1969}  Liogler,  FI.  Cub.  Supl,  12U.
1969}  M.  Martinez,  PI.  Med,  Mex.,  ed,  5,  U53.  1969}  0,  S.  Max-
well,  Biol.  Abstr,  50:  U766.  1969}  Merjmiiller,  Assoc,  fetud.  Tax.
FI.  Afr.  Trop.  Bull.  20  [Mitt,  Bot.  StaLatssaaan,  Munch,  Beih.  3]:
23  &  36  .  1969}  Michel,  Naegelfi,  &  Toupet,  Bull,  Inst.  Fond,  Afr.
Noire  A.  31:  801  &  802.  1969}  Moldenke,  Biol.  Abstr.  50:  3106,
69U8,  &  10212.  1969}  A.  L.  Moldenke,  Phytologia  18:  il3,  399,  &
503,  1969}  Mukherjee,  Trans.  Bose  Res,  Inst.  32  (2):  1  —  5.  1969}
Navalkar,  Bioresearch  Ind.  5:  1973.  1969}  Santapau  &  Shadi,  Joum.
Bombay  Nat,  Hist.  Soc,  66:  U38.  1969}  Schnetter,  Caldasla  10:
299  —  300.  1969  }  B,  C.  Schubert,  Reg,  Veg.  6  O:  109.  1969}  Tackholm,
Publ.  Cairo  Dniv.  Herb.  2:  13U.  1969}  Tan  &  Keng,  Joum.  Singapore
Nat.  Acad.  Sci.  1  (3):  8—29.  1969}  J.  &  M.  Teal,  Life  &  Death
Salt  Marsh  lOU  &  105  .  1969}  Van  der  Pijl,  Princip.  Dispers.  High-
er  PI.  95.  1969}  Van  Steenis,  Biol,  Joum,  Linn.  Soc.  1/2:  110,
1969}  Adam,  Joum,  Agr.  Trop.  &  Bot,  Appl.  17:  265.  1970}  Agarwal,
Wood-yield.  PI.  India  8.  1970}  Angely,  FI.  Anal.  &  Fitogeogr.  Est.
S.  Paulo,  ed.  1,  2:  xxLx  &  xxx.  1970}  Anon,.  Biol.  Abstr.  5l:
12505  (1970),  51  (7):  BJL.S.I.C.  S.20  (1970),  51  (lU):  B.A.S.I.C.
S.I  9  (  1970  ),  51  (16):  BJ^.S.I.C.  Sa9  (  1970  ).  and  51  (22):  BJL.S.
I.  C.  S.IO.  1970}  Anon.,  Bioresearch  Ind,  6:  4689.  1970}  Bascope,
Bemardi,  Jorgensen,  Hueck,  Lamprecht,  &  Martinez  E.,  Mangl.  Am.
[Inst.  Forest.  Latlnoam.  Invest,  Capac.  Descrip.  Arb.  Forest.  5:],
Imp.  2,  [iv],  2,  U.  5,  12—17,  23,  28,  29,  32,  33,  Ul,  U2,  U5—
U8,  &  51  ,  maps  1  —  8.  1970}  Ba^^,  Cogan,  Diamond,  Frazier.  Grubb,
Hutson.  Poore,  Stoddart,  &  Taylor,  Atoll  Res.  Bull.  I36:  U2,  UU,
U5,  &  87.  1970}  Board,  West  Austr.  PI.,  ed.  2,  llU.  1970}  V.  J.
Chapm..  Trop,  Ecol.  11:  [1]  —  19.  1970}  Clai4ce  &  Hannon,  Joum.
Ecol.  [Brit.]  58  :  351,  35U,  356,  358—360  &  362—367.  1970}  Coo-
mans,  Biol.  Aspects  Mangr.  Mollusks  79  —  8U.  1970}  Dennis,  Kow
Bull.  Addit,  Ser,  3:  258.  1970}  Fosberg  &  Renvoi  ze.  Atoll  Res.
Bull.  136:  6U.  1970}  Gibson,  Fieldiana  Bot.  2U  (9):  168  &  176—
179,  fig.  32.  1970}  Gill,  Bull.  Fairchild  Trop.  Gard.  25  (3):  7,
10,  &  11,  1970}  Gillett,  Numb.  Check-list  Trees  Kenya  U6,  1970}
J.  A.  M.,  Biol.  Abstr.  5l»  7U5U.  1970}  Jonlk,  Preslia  U2:  105,
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106,  m,  &  112.  1970;  Kylln  t  Gee,  PI.  Physiol.  hS:  169—172.
1970;  Lewis  &  Naidoo,  South  Afr.  Journ.  Sci.  66  :  268—270.  1970;
A.  A.  Lindsey,  Biol.  Abstr.  5ls  3lU*0.  1970;  L.  tc  M.  Milne,  Nature
Life  286  Sc  [319].  1970;  Moldenke  in  Correll  Sc  Johnston,  Man.  Vase.
PI.  Tex.  [Contrib.  Tex.  Res.  Found.  Bot.  6:]  23,  1311  —  1312,  1806,
Sc  18U3.  1970;  J.  Muller,  Biol.  Rev.  1*5:  U3li,  fig.  5.  1970;  Ober-
winkler,  Pterid.  &  Sperm.  Venez.  32  &  1*1.  1970;  Reitz,  Sellowia
22;  17.  1970;  Schofield,  Field  Guide  Galap.  pi.  2.  1970;  Shah  Sc
Patel,  Bull.  Bot.  Surv.  India  12*  20  &  25.  1970;  Soukup,  Raymond-
iana  3*  26  &  1*1.  1970;  Steenson  &  Barratt,  Joum.  Nat.  Parks  1970;
Sept.  11;  11*.  1970;  Stoddart,  Benson,  Sc  Peake,  Atoll  Res.  Bull.
136:  131.  1970;  B.  C.  Stone,  Micronesica  6;  [FI.  Guam]  19,  502,  Sc
503.  1970;  G.  Taylor,  Ind.  Kew.  Suppl.  ll*;  16  &  20.  1970;  Van
Steenis-Kruseman,  Fl.  Males.  Bull.  5,  Ind.  xlvii.  1970;  TriUaman
4  Li,  Lloydia  33,  Suppl.  3a;  220.  1970;  B.  F.  Wils.,  Growing  Tree
95  —  96.  I97O;  Angely,  Fl.  Anal.  Sc  Fitogeogr.  S.  Paulo,  ed.  1,  1**
826  ,  8Ul,  4  iv,  map  1396.  1971;  Anon.,  Biol.  Abstr.  52:  59  3U  4
13126  (1971),  52  (5):  BU.S.I.C.  S.5,  S.li*,  S.17,  4  S.32  (1971),
52  (9);  BJk.S.I.C.  S.22  4  3.U*9  (1971),  52  (12):  BJI.S.I.C.  S.23
4  S.I53  (1971),  52  (11*);  BJI.S.I.C.  S.22  (1971),  and  52  (23):  B.A.
S.I.e.  s.22.  I97I;  Balgooy,  Blumea  Suppl.  6:  [PI.  Geogr.  Pacif.]
200.  1971;  Brandis,  Indian  Trees,  Imp.  2,  502  4  5lli—  515.  1971;
Clarke  4  Hannon,  Joum.  Ecol.  [Brit.]  59  :  535  —  553.  1971;  Erdtman,
Pollen  Morph.  4  PI.  Tax.  1*1*8.  1971;  Farnsworth,  lynn  Index  7:  228.
I97I;  Farnsworth,  Pharmacog.  Titles  6  (9):  li  4  title  157U6.  1971;
Fonseka  4  Vinasithamby,  Prov.  List  Local  Names  Flow.  PI.  Ceylon
38,  55  ,  93,  96,  4  103.  1971;  Gill,  Forest  Sci.  17:  1*62—1*65,  fig.
1—7.  1971;  Hartwell,  LLoydia  3I*:  386.  1971;  Inaiadar,  Indian  For-
est.  97:  322  4  328.  1971;  Khattab  4  El-Hadidi,  Publ.  Cairo  Dniv.
Herb.  1*:  92.  1971|  J.  4  E.  Kohlmeyer,  Mycologia  63  :  031,  032,  838,
81*3,  81*1*,  4  850—851*.  1971;  Korr,  Biol.  Abstr.  52;  7887.  1971;
Long  4  Lakela,  Fl.  Trop.  Fla.  18.  1971;  McCusler,  Ann.  Bot.  Lond.
35:  [7071—712,  pi.  1,  fig.  1  4  2.  1971;  C.  McMillan,  Ecology  52;
[927]  —  930.  1971j  Moldenke  in  Wiggins  4  Porter,  Fl.  GalAp.  Isis.
275  —  277,  fig.  61*,  pi.  26.  I97I;  Moll,  Ward,  Steinke,  4  Cooper,
Afr.  Wild  Life  25:  103  —  107.  1971;  Mukherjee,  Pollen  Morph.  Verb,
[thesis].  1971;  N.  F.  G.,  Biol.  Abstr.  52;  2599.  1971;  Odian,  Fun-
dament.  Ecol.,  ed.  3,  3i*7,  fig.  D.  1971;  Patel,  Forest  Fl.  Gujar-
at  35  4  226—227.  1971;  Podley  4  Isbell,  Proc.  Roy.  Soc.  Queensl.
82  (5):  67.  I97I;  Rativanlch  4  Dietrichs,  Nat.  Hist.  Bull.  Siam
Soc.  21*;  U*7.  I97I;  Rogerson,  Mycologia  63*  1280.  1971;  SAez  R.  4
Nassar  C.,  Revist.  Biol.  Trop.  18:  136.  1971;  B.  C.  Stone,  Am.
Scient.  59:  311.  1971;  Thornton,  Darwin’s  Isl.  3U  4  201.  1971;
Wiggins  4  Porter,  Fl.  Galap.  Isis.  17.  18,  1*5  ,  979,  4  987.  I9H;
C.  D.  Adams,  Flow.  PI.  Jamaic.  637  4  802.  1972;  AlemAn  Frfaa,  Au-
ruch,  Ezeurra  Ferrer,  GutlArrez  VAzquez,  Horstaaann,  Ldpez  Rendne-
les,  Rodriguez  Graquitena,  Roquel  Casabella,  4  Schreiber,  Die  Kul-
turpfl.  19;  1*21.  1972;  Anon.,  Biol.  Abstr.  53  (2);  BJI.S.I.C.  S.
21  (1972),  53  (3):  BJL.S.I.C.  S.23  (1972),  51*  (1):  BJL.S.I.C.  S.
25,  S.7I*,  S.21*8  4  S.277  (1972),  51*  (3):  Ba.S.I.C.  S.23  4  S.153
(1972),  and  51*  (5):  BJI.S.I.C.  S.23.  S.3l*,  4  S.151*.  1972;  Anon.,
CoBDonw.  Myc.  Inst.  Index  Fungi  3:  623.  1972;  Bavazzano,  W^bia  26



35U PHYTOLOGIA Vol.  32,  no,  U

[Eiti.  Trop,  Firenz.  Publ.  21]:  2^2  &  261:,  1972;  Bazilevskaya,
Rastit,  Resnr,  8:  3UB»  1972;  Beadle,  Evans,  Carolin,  &  Tinriale,
FI,  Sydney  R^,,  ed,  2,  $06  &  ^8  —  509.  1972;  A,  J,  Beny,  Malay,
Nat,  Journ,  2$:  137.  1972;  Bird,  Journ.  Trop.  Geogr,  35*  U  —  16.
1972;  C.  A.  Br.,  Wlldfls.  La.  15U,  236,  4  2ia.  1972;  P.  Browne  in
Sloane,  Civil  &  Nat,  Hist,  Jamalo,,  ed,  1,  ijitp,  2  ,  263.  1972;
Chai,  Field  Key  Mangr.  Trees  [1],  3,  22,  &  21:  —  25.  1972;  Clifford
&  Liidlow,  Keys  Fam,  &  Gen,  Queensl,  Flow,  PI,  123  &  196,  1972;  D,
S,  &  H,  B,  Correll,  Aquat,  &  Wetl,  PI,  SW,  U,  S,,  imp,  1,  1392  —
1393.  1972;  Crisan,  Excerpt,  Bot.  A,20:  UOU.  1972;  Cuf,,  Boll,
Jard,  Bot,  Natl,  Belg,  1:2  (3):  Suppl,  [Ennm,  PI,  Aethlop,]  1621:  &
1628,  1972;  DostAl,  Excerpt,  Bot,  A,  20:  83.  1972;  Dutta  &  Ray,
Phytochem,  11:  2267  —  2269,  1972;  Dymock,  Warden,  &  Hooper,  Ham-
dard  15:  330  4  351.  1972;  Eliasson,  Bot,  Notiser  125:  52,  1972;
Eyster,  Biol,  Abstr.  5U:  2lA2,  1972;  Farnsworth,  Pharmacog,  Titles
6  (11):  ii  &  title  20979  (1972),  7  (U):  ill  &  222  (1972),  7  (5):
ii  &  231  (1972),  and  7  (10):  ii,  1972;  Fong,  TrojAnkova,  Troj^nek,
&  Farnsworth,  Lloydia  39:  11:7,  1972;  Foreman,  Div,  Bot,  Dept,  For,
N,  Guin,  Bot,  Bull,  5:  63.  1972;  Fosberg,  Proc,  Sympos.  Corals  4
Coral  Reefs  1:72.  1972;  Gill,  Biol,  Abstr,  5U:  1571:.  1972;  N,  F.
Good,  Biol,  Abstr,  53:  1298,  1972;  Hedrick,  Sturtevant  Notes  Ed-
ible  PI,-  Imp,  2  ,  79.  1972;  Huang,  Pollen  FI.  Taiwan  21:3,  pl.  161,
fig,  1  —  h,  1972;  Hueck  4  Seibert  in  Walter,  Vegetationsmonog,
Einz,  Gros,  2a:  69*  1972;  J,  4  E,  Kohlmeyer,  Biol,  Abstr,  53:
660—661.  1972;  Kuchler,  N.  Zeal.  Geogr.  28:  113—129.  1972;  Les-
han  4  Levison,  Oecol,  Plant,  7:  [167]  —  176,  pl,  1,  1972;  Letouzey,
Man,  Bot,  Forest,  Afr,  Trop,  2  (B):  362  4  361:,  1972;  J,  F,  Lewis,
Pl,  Prov.  Cont,  U,  S,  69  [mss,],  1972;  C,  McMillan,  Biol,  Abstr,
53:  1:760,  1972;  Moldezdce,  Biol,  Abstr,  5U:  65.  1972;  Moldenke,  Phy-
tologia  23:  la6,  la7,  1^9,  1:21,  1:22,  1:25,  h27,  4  501:  (1972)  and
21::  161:  4  507.  1972;  A.  L,  Moldenke,  Phytologia  23:  317  4  318.
1972;  Moore,  Miller,  Albright,  4  Tieszen,  Photosynthetica  6:  387  —
393.  1972;  Palmer  4  Pitman,  Trees  South,  Afr,  3:  191:7,  19U9,  4
1971  —  1975.  1972;  Rao  4  Sastry,  Indian  Forest,  98:  ^2,  1972;
Rouleau,  Taxon  Index  Vols,  1-20,  part  1:  1:2  4  379.  1972;  Savage,
Fla,  Dept,  Nat,  Resourc,  Mar,  Res,  Lab,  Prof,  Paper  Ser,  19:  1  —
1:6.  1972;  Stafleu,  Internat,  Code  Bot,  Nom,  221:,  1972;  Steinke,
Joxim.  South  Afr.  Bot.  38:  165  —  178,  1972;  R.  R.  Steward,  Annot.
Cat,  Vase.  Pl.  in  Nasir  4  Ali,  Fl,  West  Pakist.  605.  1972;  Stod-
dart  4  Fosberg,  Atoll  Res,  Bull.  161:  U,  5,  4  13,  fig.  6  4  7.
1972;  Thanikaimoni  ,  Inst.  Franq,  Pond.  Trav,  Sect.  Scient.  4
Techn,  12  (1):  26,  1972;  Tcsnlinson  4  Fawcett,  Journ.  Arnold  Art>,
53:  389.  1972;  Van  der  Pijl,  Princip.  Disp.  High.  Pl.,  ed.  2,  99
4  155.  1972;  Weiss,  Tethys  Suppl.  3:  297—319.  1972;  Whipple,
Journ.  Elisha  Mitch.  Sci.  Soc.  88:  13,  1972;  Airy  Shaw  in  J.  C.
Willis,  Diet.  Flow.  Pl.,  ed.  8,  liv,  113,  150,  292,  381:,  527,  559,
569  ,  971:,  1022,  1036,  4  1195.  1973;  Anon.,  Biol.  Abstr.  55  (3):
BJi.,S.I,C.  S.22  4  S.155  (1973),  55  (U):  BJl,S.I.C.  S.22  4  S.153
(1973),  55  (5):  BJl,S.I.C.  S.22  (1973),  56  (1):.  B,A.S.I.C.  S.22,
S.73,  4  S.275  (1973),  56  (3):  BJl,S.I.C.  S,22,  S.73,  4  S.251
(1973),  56  (U):  BJl,S.I.C.  S.22  (1973),  56  (  6):  BJl,S.I.C.  S.22
(1973),  56  (8):  BJL,S.I.C.  S.23  (1973),  and  56  (11):  B.A,S.I.C.
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S.  25  ,  S.I  56  ,  &  S,2U8,  1973;  Caratlni,  Blaaco,  &  Thanikalmoni,
Pollen  &  Spores  15:  [281],  283—287,  &  [289]—  291.  1973;  Chai,
Types  Mangrove  For.  Sarawak  [1],  2,  6  —  9,  2U,  30,  Sc  32.  1973;  V.
J,  Chapn.,  Salt  Marshes  St  Salt  Des.,  ed.  2,  23U  &  37U.  1973;  V.  J.
Chapm.,  Biol.  Abstr.  56:  2506.  1973;  J.  B,  Craig  Am.  Forests  79
(1<):  [  32  ].  1973;  Desch,  Tiiiber,  ed.  5,  iinp.  2,  386.  1973;  Diamond,
Condor  75:  200  &  206.  1973;  Farnsworth,  Pharmacog.  Titles  6,  Cun.
Gen.  Ind.  [17].  1973;  Fryns  -Claes  sens  &  Cotthem,  Bot.  Rev.  39:  93
Sc  9h,  fig.  10.  1973;  Greenway,  Kirkia  9  (1):  33.  1973;  Hartley,
Dunstone,  Fitzgerald,  Johns,  St  Lanberton,  Lloydia  36  :  233  &  293.
1973;  Hegnauer,  Chemotax.  PI.  6  [Chem.  Reihe  21:]  658—660,  662,
666,  673  ,  &  679.  1973;  K.  R.,  Biol.  Abstr.  55:  2550.  1973;  J.
Hutchinson,  Fam,  Flow,  PI.,  ed.  3,  h87  Sc  9lU.  1973;  Huxley  Sc
Bramwell,  Rand  McNally  Atl.  World  Wildlife  128.  1973;  Jafri  in
Nasir  &  Ali,  FI.  West  Pakist.  1:9:  [1]  —  1;,  fig.  1.  1973;  Jeffries
in  W,  P.  Anderson,  Ion  Tranap.  PI.  319.  1973;  Kiener,  Bull.  Mus.
Natl.  Hist.  Nat.  Ecol.  Gen.  20:  317—331.  1973;  Kozlowski,  Shed-
ding  PI.  Parts  29  —  30  .  1973;  Kratochvil,  Hannon,  Sc  Clarke,  Proc,
Linn.  Soc.  N.  S.  /Tales  97:  [262]—  [27U].  1973;  Kylin  in  W.  P.
Anderson,  Ion  Transp.  PI,  371.  1973;  L.  E.,  Biol.  Abstr.  55:  1923.
1973;  M  a  nn  ,  Science  182:  976.  1973;  Marquis,  Who's  Who  East,  ed.
1  )  4  ,  572  .  1973;  McLean  St  Iviaey-Cook,  Te:^.  Theoret.  Bot.  Ut  3670.
1973;  M,  D.  S.,  Biol.  Abstr.  $6:  6077.  1973;  Moldenke,  Biol.  Ab-
Btr.  56:  69  Sc  1252.  1973;  Moldenke,  Phytologia  25:  225—228,  232,
233  ,  236  ,  &  50  U  (1973)  »nd  26:  500.  1973;  Moldenke  in  Woodson,
Schery,  St  al.,  Ann.  Mo.  Bot.  Gard.  60:  [II  49  ]—  15U,  fig.  1.  1973;
Moore,  Miller,  Albright,  Sc  Tieszen,  Biol.  Abstr.  56:  6392.  1973;
Mukherjee,  Joum,  Palynol.  9:  178,  179,  &  I  8  I.  1973;  Mukherjee  Sc
Chanda,  Geophyt.  3:  85  —  88,  1973;  N,  F.  Good,  Biol,  Abstr.  56:
1*260.  1973;  Por,  Cah.  Biol.  Mar.  ll*:  1*07—1*11.  1973;  Reha  &  Hum,
Science  182:  173  —  17l*,  fig.  1.  1973;  Rogerson,  Bull.  Torrey  Bot,
dub  100:  192.  1973;  Savage,  Biol.  Abstr.  56:  1996.  1973;  Shimony,
Fahn,  Sc  Reinhold,  Biol.  Abstr.  56:  1888.  1973;  Shimony,  Fahn,  5c
Rcinhold,  New  Phytol.  72:  27  —  36.  1973;  Simon,  Dormer,  5t  Harts-
horne  in  Lowson,  Textb,  Bot.,  ed.  15,  [61*],  pi.  3.  1973;  Sowunmi,
Grana  13:  11*9  Sc  [187]  .  1973;  Steinke,  Biol.  Abstr.  55:  1356.  1973;
Tomlinson  Sc  Gill  in  Meggers,  Ayensu,  St  Duckworth,  Trop.  For,  Eco-
syst.  Afr.  5c  S.  Am.  132,  133,  lUl,  &  11*2.  fig.  1*.  1973;  VAclav  5c
Skoup^,  Silvaecult.  Trop.  5c  Subtrop.  3:  ul  —  52.  1973;  Vartak,  Bull,
Indian  Nat.  Sci.  Acad.  1*5:  2l*8  5c  258.  1973;  Villiers  in  Aubrfiville
St  Leroy,  Fi,  Gabon  22:  63  —  67,  pl.  16,  1973;  Villiers,  Aim,  Fac,
Sci,  Cameroun  ll*:  3  —  1*5.  1973;  H.  Walt.,  transl.  Wieser,  Veget,
Earth  [Heidelb.  Sci.  Lib.  15:]  79—81*,  ll*3,  5c  233.  1973;  D.  R.  5c
B.  K,  Winkler,  Phytologia  26:  IO8,  1973;  Anon.,  Biol.  Abstr.  57
(1*):  BJ^.S.I.C.  E.296  (I97I*)  and  58  (6):  BJI.S.I.C.  E.175.  1971*;
A.  V.,  Biol.  Abstr.  57:  5223.  1971*;  V.  J.  Chapm.,  Salt  Marshes  &
Salt  Dos.,  ed.  2,  xvi,  212,  229,  233,  231*.  &  371*,  pl.  3l4b.  1971*;
El-Gazzar,  Egypt.  Joum.  Bot.  17:  73.  1971*;  Farnsworth,  Pharma-
cog.  Titles  9  (1):  iU  (1971*),  9  (3):  iii  (1971*),  and  9  (9):  ii.
1971*;  Fosberg,  Proc.  Sec,  Internat,  Coral  Reef  S^pos.  1:  39l*  —
396  .  1971  *;  R.  D.  Gibbs,  Chemotax.  Flow.  Pl.  2:  903,  977,  IO  8  J*,
1098,  Sc  1175  (1971*),  3:  171*1*  &  1752—1751*  (1971*),  and  !*»  201*9.
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197Ui  M,  R.  Henderson,  Malay.  Wild  Fla,  Dicot.  1:  380.  I97lij
Hocking,  Excerpt,  Bot,  A.  23:  3II4.  197Ui  Howes,  Diet.  Useful  PI,
156  &  278.  197Uj  H.  R.,  Biol.  Abstr.  57:  190li  &  7290  (I97I4)  and
58;  393li.  197U;  J.  S.  J.,  Biol.  Abstr.  58:  3271.  197U;  Kratochvil
Hannon,  &  Clarke,  Biol.  Abstr.  57  :  761,  I97i:»  Lai  &  Marsh,  Act.
Ciystallogr.  Sect.  B  Struct.  Crystallogr.  Cryst.  Cham.  30:  1570  —
1575.  197Ui  Le6n  &  Alain,  Fl.  Cuba,  imp.  2,  2:  279,  280,  &  323,
fig.  139,  197ii;  Little,  Woodbiiry,  &  Wadsworth,  Trees  P.  R.  &  Virg
Isis.  2  [D,  S.  Dept.  Agr,  Agric,  Handb,  iiU9]:  851i,  990,  993,  &
1020,  197U;  L.  P.  S.,  Biol.  Abstr.  57:  Tlli.  197ki  Mani,  Ecol.  &
Biogeogr.  I  n  dia  [li  l  ies,  Monog.  Biolog,  23s]  239,  693,  69U,  &  729
197U;  A,  L.  Moldenke,  Phytologia  29:  169,  173,  &  17U.  197U;  Mol-
denka,  Biol,  Abstr,  57:  1905.  197U;  Moldenke,  Phytologia  23:  U32,
U3U,  1042,  IO43,  IO46,  1048,  h53,  &  507  (I97I4)  and  29:  5U  &  75.  19714;
J.  F.  Morton,  500  PI.  S,  Fia.  29.  I97I4;  Mukherjee,  Science  &
Cult.  UO;  331  &  332,  fig.  3.  I97I41  Mukherjee,  Role  Palynol.  Tax.
Myop.  [1]  &  2,  fig.  3.  I97I4;  Percival,  Biotrop,  6:  105,  I06,  106,
&  109,  fig.  10.  197U;  Raven  &  Axelrod,  Ann.  Mo.  Bot.  Gard.  61:
578.  I97I4;  Rogerson  &  Becker,  Bull,  Torrey  Bot.  Club  101:  IO9.
I97I4;  Tackhola,  Stud.  Fl.  Egypt.,  ed.  2,  21*,  36,  U5l4,  858,  &  878.
197141  Traub,  PI.  Life  30;  11:3.  I97I4;  Troncoso,  Darwiniana  I8:  296
&  UOo.  I97I4;  Anon.,  Aff.  Staff  Publ.  N.  I.  Bot.  Gard.  Addend.  2.
1975;  Anon.-  Naturalists  Direct.  U2  :  60.  1975;  Ascher,  Gviide  Bot.
Period.  2  (8):  186.  1975;  Cloudsey  &  Thompson,  Terrest.  Environ.
36—37.  1975;  D.  S.  &  H.  B.  Correll,  Aquat.  &  Wetl.  PI.  SW.  U.  S.
imp.  2,  2:  1392—  [I39I4]  ,  I7I4I,  17143,  &  1759,  fig.  653.  1975;
[Farnsworth],  Phamacog.  Titles  7,  Cum.  Gen.  Ind.  [15].  1975;
Jaeger  &  Moldenke,  Phytologia  30:  U05.  1975;  Mennii^er,  Fantastic
Trees,  imp.  2,  22,  261,  262,  288,  &  29U.  1975;  Moldenke,  Phytolo-
gia  29:  505  (1975),  30;  15  Sc  506  (1975),  and  31:  239  ,  371:,  375,
377—3814,  387,  389,  391,  393,  I4O3,  &  506.  1975;  Molina  R.,  Ceiba
19:  95.  1975.

Type  species:  Avicennia  officinalis  L.
Horau  Adans.  is  placed  in  the  synonyny  of  Laguncularia  Gaertn.

of  the  C  ombretaceae  ,  by  Jackson  (1893,  19U6,  19o0)~and~the  only
binOTdal  published  in  it  is  a  transfer  from  Laguncvtlaria  ,  but
Airy  Shaw  (1966)  and  Dandy  (1967)  affirm  that  it  actually  belongs
in  the  synonyny  of  Avicennia  .

Padmanabhan  (1962)  comments  that  "  Avicennia  has  been  separated
from  the  Verbenaceae  on  the  basis  of  wood  anatomy,  articulate
branches,  imbidcate  scale-like  prophylla,  the  free  central  pla-
centa  tion,  and  the  pendent  oxi;hotropous  ovules",  but  "The  author
has  re-examined  the  question,  and  has  come  to  the  conclusion  that
'the  morphological  modifications  and  degree  of  aggressiveness  in
the  haustorlal  activity  of  Avicennia  appear  to  be  more  of  a  quan-
titative  variability  than  of  a  qualitative  one  .a  summation
of  embryological  characters  does  not  warrant  the  creation  of  an
Independent  monotypio  family  to  accomodate  the  genus  Avicennia  '".

On  the  other  hand,  however,  it  should  be  pointed  out  again
that  the  Avicenniaceae  ,  as  a  separate  family,  has  been  accepted
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by  many  distinguished  botanists  in  the  past,  including  taxonomists,
plant  BO]:*phologists,  wood  anatmists,  and  ecologists,  and  is  being
accepted  today  by  an  ever-increasing  ntmiber  of  careful  woricers  .
Among  these  may  be  mentioned  Saint-Hllalre  (1826),  Ehdlicher
(1838,  18U1),  Mlquel  (18U5),  Schnltileln  (1856),  Bocquillon  (1862),
Elchler  (1875),  Van  Tieghem  (I898),  Warning  (1912),  Small  (1913,
1933),  Van  Tieghem  &  Constantin  (1918),  Record  i  Mell  (192ii)-  Rec-
ord  (1934),  Frey-Wyseling  (1935),  Pulls  (1937),  Croixat  (1944),
Buswell  (1945),  Erdtman  (1945,  1952,  1961),  Alain  (1946),  Hodge  i
Gutierrez  Villegas  (1948),  Barkley  (1948,  1949),  Den  Berger  (1949),
Angely  (I960,  1970),  Allan  (I96I),  Hepper  (1963;,  Gooding,  Loveless
&  Porter  (1965),  Aiiy  Shaw  (I966,  1973),  Duke  (1969),  D.  S.  &  H.  B.
Correll  (1972),  Aubriville  &  Leroy  (1972),  Letouzey  (1972),  Jafri
(1973),  Uukherjee  &  Chanda  (1973),  Sowunsi  (1973),  Villlers  U973),
Rouleau  (1974),  Tiickholm  (1974),  Troncoso  (1974),  etc.  Dancfy
(  1967)  says  "  Avicenniaceae  ,  olim  Verfaenaceae  *  .  Airy  Shaw,  in  the
7th  and  8th  editions  (19^,  1973)  of  Willis'  "A  Dictionary  of
Flowering  Plants",  not  only  adopts  it  as  a  valid  family,  but  re-
lates  it  to  the  Salvadoraceae  rather  than  to  the  Verfaenaceae  .  Van
Tieghem  &  Constantin  (1918)  actually  create  an  order,  Avicenniales  ,
for  it.  Including  in  the  order  also  the  Symphoremaceae  and  Haraan  -
dlaceae  ,  and  this  classification  is  followed  by  Gibbs  (1974),  who
notes  that  if  the  Avicenniaceae  really  belong  in  an  order  of  the
Santallneae  ,  as  Van  Tieghem  &  Constantin  maintained  when  they  cre-
ated  the  Order  Avicenniales  ,  then  *hre  might  expect  its  members  to
have  acetylenic  compounds,  but  I  have  no  information  on  this  point.

Barkley  (1965)  rightfully  keeps  Avicenniaceae  as  a  separate
family.  He  classifies  it,  along  with  the  Symphoremaceae  ,  Globular  -
iaceae  ,  l^oporaceae  ,  Tetrachondraceae  ,  Salaginaceae,  and  Lamiaceae,
in  the  Order  Lamiales  (Order  83),  but  places  the  Verbenaceae  ,  along
with  the  Phrymaceae  ,  Cordiaceae  ,  Ehretiaceae  ,  Chloanthaceae  ,  Stil  -
baceae  ,  and  Duokeodendrac  eae  ,  in  a  separate  Order  Verbenalee  (Or-
der  61)  .  He  lists  Hila  Iran  thus  as  a  valid  genus,  but  in  my  opin-
ion  its  characters  are  not  sufficient  to  warrant  its  segregation
from  A  vicennia  .

Bharucha  (1947)  tells  us  that  although  A  vicennia  differs  eco-
logically  from  land  plants,  it  does  not  seem  to  differ  phFsiolog-
ically  from  them  during  the  first  8  days  of  germination.

Dieffenbach  (1843)  places  the  genus  Avlcennla  in  the  Myoporineae
(  ^(yoporaceae  )  ;  Goyena  (1911)  regarded  it  as  comprising  the  Tribe
Aviceni^s  Ueisn.  Duke  (1969)  enumezates  the  following  contras-
ting  characters  between  the  Avicenniaceae  and  the  Verfaenaceae  i  In
the  Avic  ennlaceae  ;  germination  phanerocatylar,  one  cotyledon  con-
duplicate  about  the  other,  slightly  unequal,  broadly  reniform,
subcordate,  sometimes  eaarginatej  eophyU-s  supracotyledonary,  op-
posite,  decussate  with  the  cotyledons,  entire,  lanceolate  to
ovate,  weakly  penninerved.  In  the  Verbenaceae  ;  germination
phanerocotylar,  the  cotyledons  ovate,  entire,  subtriplinerved.
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short-petioledj  eophylls  sx^jracotyledonary,  opposite,  decussate
with  the  cotyledons,  more  often  dentate  than  the  metaphylls;  in-
dument  often  diagnostic,  e.g.  ,  the  punctate  glands  of  Tectona  im-
part  a  red-spotted  outline  of  the  seedling  to  the  newspaper  in
which  it  is  pressed.

Ifokherjee  &  Chanda  (1973)  hare  reviewed  the  ”bio  synthesis  of
Avicenntft  L.  in  relation  to  taxonomy"  and  conclude  that  "The  com-
mon  mangiwe  genus  Avicennia  is  provided  with  some  typical  char-
acters  like  differential  wood  anatomy,  articulate  branching,
free-central  placentatlon,  3^olporate  pollen  with  lolongate  ora
and  reticulate  sxirface  pattern,  etc.  These  characters  suggest
that  it  should  not  be  retained  in  Verbenaceae  .  The  collective
morphological  (gross  and  pollen),  and  anatomical  characters  found
in  combination  in  Avicennia  are  not  encountered  in  any  other  man-
grove  species.  Avicennia  happens  to  be  the  only  verbenaceous
member  which  serves  as  a  major  constituent  of  mangrove  community.
Gross  and  pollen  morphological  characters,  typically  found  in  Avi-
oennia  are  not  exhibited  in  any  other  member  of  V  eibenaceae  .  It's
affinity  with  Verbenaceae  was  drawn  from  the  assvmption  that  Avi-
cennia  originated  from  tropical  East  Asian  and  Malaysian  Symphor-
emoideae  consisting  of  Congea  ,  Symphoreaa  and  Sphenodesme  [now
constituting  the  Symphoremaceae  ]  during  Tejrtiary  Period  and  later
flourished  in  the  tropical  coastal  regions.  Considering  the  a-
bove  factors  it  seems  that  the  segregation  of  Avioeimla  to  form
a  family  for  itself  is  Justified."

These  authors  state  that  "The  characteristics  of  wood  anatoeay
of  Avicennia  is  [sic]  different  from  the  arboreal  verbenaceous
meadbers  .  Although  ecologically  Avicennia  is  regarded  as  an  im-
portant  constituent  of  mangrove  comnmnity,  it  has  practically  no
anatomical  reseidblancs  with  any  other  mangrove  species  ...  .The
characteristic  vessels,  fibres,  ray  and  wood  parenchyma,  etc.,
of  Avicennia  present  a  distinct  variability  in  wood  anatomical
structures  from  the  scanty  arboreal  Verbenaceae  .  Moreover,  the
general  outline  of  Avicennia  stem  is  ribbed  hexagonal  while  oth-
er  verbenaceous  members  have  either  square  or  round  or  triangu-
lar  ribbed  stem.  This  may  also  be  regarded  as  a  criterion  for
segregation.  Pollen  morphologically  Avicennia  is  distinctly  dif-
ferent  fircm  all  other  verbenaceous  members.  The  presence  of  tri-
colporate  aperture  with  lalongate  ora  idiich  are  confined  within
the  limits  of  colpi  coupled  with  reticulate  surface  ornamentation
are  absent  from  other  members  (170  species  from  55  genera)  of
Verbenaceae  .....  .Pollen  morphologically  Avicennia  pollen  types
are  regarded  as  more  advanced  than  any  other  verbenaceous  member
so  far  as  primary  and  secondary  characters,  i.e.  ,  aperttiral  con-
figurations  and  surface  patterns  are  concerned,  as  3^olporate
composite  aperture  with  lolongate  ora  is  considered  to  be  more
advanced  than  3~^elpate  or  3~’Colporate  with  lalongate  ora  ......
Regarding  surface  pattern,  it  is  considered  that  these  '^pes
which  serve  to  provide  maximum  protection  to  gemplasm  are  prim-
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itive.  Thus,  the  line  of  evolution  is  considered  to  run  from
grains  with  excrescences  to  grains  without  excrescences  or  testTm."

Bullock  (1958)  accredits  the  name,  Avicennlaceae  ,  to
Schnitzl.,  Ic.  Fam,  Nat.  2:  pi.  107  (185^),  which  is  correct,  but
in  his  later  (1959)  work  he  credits  it  to  Endl.,  Ench.  Bot.  311;
(18U1).  Eiidliaher,  however,  in  the  reference  cited,  proposed  an
"  Avjcennieae  "  ,  not  an  Avicennlaceae  .  Salnt-Hilaixe  (1826)  similarly
recognized  the  family  status  of  the  group,  but  did  not  propose  the
actual  name  which  we  must  use  for  it  now.  It  was  Schnitzleln  who
actually  first  proposed  the  name  with  the  proper  family  termination
as  now  accepted.  It  is,  therefore,  Schnitzleln'  s  name  which  should
appear  as  authority  for  the  name,  not  either  Saint-Kilaire's  xu)r
Ekidlicher's  .

Plant  anatomists  tell  me  that  the  anatomical  wood  characters
of  Avicennla  are  quite  unique;  embryologists  and  morphologists
stress  the  very  different  ovary  characters;  ecologists  stress  the
habit  and  habitat,  Palynologlsts  have  recently  done  considerable
work  on  the  pollen  of  the  genus.  For  instance,  llukherjee  (197U)
says  "It  may  be  postulated  that  the  3-colporate  aperture  with
lalongate  ora  encountered  in  verbenaceous  Avicennla  in  the
coiirse  of  evolution  perhaps  broke  into  two  lalongate  ora  which
got  separated  and  gave  rise  to  such  apertural  conditlon[s]  as  are
found  in  the  grains  of  Hyoporaceae  ,  This  may  give  rise  to  apar*
tural  types  encountered  in  Phrymaceae  or  perhaps  the  Avicennla
pollen  gave  rise  to  the  vestigeal  type  of  di-orate  condition  en-
countered  in  Phrymaceae  which  ultimately  culminated  in  Myopora-
ceae.  This  theory  is  strengthened  by  occasional  presence  of  la-
longate  ora  in  Phryma  ,  Punt  (1967)  ,,.,*i8  of  the  opinion  that
palynologlcally  the  trend  of  evolution  in  cosqjoslte  apertural
type  runs  from  lalongate  to  lolongate  ora  to  dl-orate  condition.
Moreover,  s\irface  of  pollen  grains  of  Avicennla  ,  Phryma  and  Hyo  -
porum  ,  Eremophlla  and  such  other  genera  possess  the  same  type  of
pattern.  The  morphological  similarity  between  l^yoporaoeae  and
Avicennla  as  was  suggested  by  Wemham  (1912)  is  also  in  favo\ir
of  the  theory  based  on  pollen  morphology."

Crolzat  (I9l4i)  was  of  the  opinion  that  Avicennla  is  "absolute-
ly',"  not  a  manber  of  the  Verbenaceae  ,  but  is  "a  strange  child  of
the  PipteiTocarpaceae  and  the  Ancistrocladaceae  ",

Chapman  (1970)  proposes  the  following  ecologic  group  terms:
Alliance  Avlcennletalia;  Order  Avicennion  occidentalia  (Associa-
tions  Avicennietum  nitldae  and  Avleennietum  africanae)  and  Order
Avicennion  orientalis  (Associations  Avicennietum  marinae,  Avi-
cennietum  resiniferae,  Avicennietum  albas,  Avicennietum  officin-
ale.  Avicennleto  albae-A,  marinae,  and  Avicennleto-Sxcoecarle-
txmi) .

Fryns-Claessens  &  Cottham  (1973)  repoi*t  that  Avlcennia  p>lants
have  dismesoperigenous  type  stcsiata  in  their  leaves.  Backer  &
Bakbuiten  (1965)  report  that  in  Java  Avicennla  trees  are  some-
times  deliberately  planted  between  and  along  coastal  fishponds.
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Gobel  (190^)  affirms  that  "  Avlcennla  forms,  as  it  were,  the
transition  amongst  mangroves  to  the  viviparous  plants  in  which  the
fruit-wall  is  not  bored  through  on  the  mother-plant;  its  seedlings
are  set  loose,  sometimes  invested  by  the  fruit-wall,  at  other
times  without  it.  They  have  stiff  upwardly  curved  hairs  upon
their  hypocotyl,  and  these  serve  for  the  first  fixation  in  the
mud."  Ven  Katesan  (I966)  describes  the  "seeds  of  Avicennia  "  as
"semi-viviparous"  *  He  reports  that  in  India  the  local  species
are  occasionally  used  as  rough  walling,  fuel,  and  a  good  fodder
and  that  they  are  "non-copping".  Navalkar  (1956)  reports  that
in  the  same  country  the  growing  leaves  are  fed  upon  by  "cows,
bulls,  and  buffalo".  Thanikaimoni,  in  a  personal  communication
to  me,  asserts  that  in  parts  of  the  Indian  coast  the  leaves  are
so  completely  cropped  that  identification  of  the  plants  is  often
rendered  very  difficult.

Photographs  illustrating  the  browsing  of  Avicennia  plants  by
goats  at  Mizny,  Gujarat,  India.  Photograpli  by  courtesy  of  Dr.  G
Thanikaimoni,  Institut  Fran9ai8,  Pondichery,  July  23,  1975
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Other  authors  hare  described  the  seeds  as  without  endosperm  and
vlrlparous,  with  eplgeal  gemination,  Hepper  (1963)  speaks  of  the
embryo  as  viviparous.  Baker  (1900)  refers  to  "the  plmule  growing
out  before  the  seed  falls"-  Ten  &  Keng  (1969)  maintain  that  "  Avl-
cennla  seeds  are  viviparous,  exhibiting  eplgeal  germination.  The
well-developed  embryo  posawsses  a  pair  of  leathery,  conduplicate
cotyledons.  Leaves  show  typical  xerophytlc  features.  Stomata  are
Often  of  the  c  ary  ophyllac  ecus  type,  and  confined  to  the  lower  sur-
face.  Petioles  are  characterized  on  the  adaxial  surfaces  by
grooves  which  are  lined  by  glands  and  trlchomes  .  Three  b\indles
form  the  vascular  supply  of  the  petioles.  Young  stesis  exhibit
anomalous  growth  in  the  form  of  Included  phloem  arranged  In  con-
centric  rings,  Phellogen  arises  subepidermally  .  In  the  vasc\ila-
ture  of  the  h-lobed  corolla,  3  species  have  U  traces  each  supply-
ing  cone  corolla-lobe:  In  A,  officinale  [sic],  an  additional
trace  runs  into  the  posterior  corolla-lobe.  This  suggests  that
the  li-lobed  corolla  Is  probably  derived  from  a  5-lobed  form.  The
ovary  Is  bilocular  at  the  basal  in  the  upper  level  only
a  U-angled  central  axis  is  present.  The  incompletely  free-central
placenta  tion  is  probably  a  modification  of  the  axile  placenta  ti  on,"

Martin  (19li6)  confirms  the  absence  of  endosperm.  Rendle  (1967)
speaks  of  the  stem  increasing  "in  thickness  by  repeated  production
of  new  cambiums  and  concentric  with  the  original  one"  and  comments
on  the  "unus\ial  embryology"  described  by  Treub  (1883)  •

Letouzey  (1972)  says  for  ^  africana  that  "cette  graine  gerae
sur  I'arbre  mSk&e,  ccmme  chez  les  vrais  palltuviers  ."  Villi  era
(1973)  reports  for  what  he  calls  A«  germinans  :  "  A.  germinans  est
une  plante  vivipare:  I'embryon  se  d6veloppe  dans  le  frxdt;  il  est
d4jlt  unde  plantule  quand  il  se  s^pare  de  I'arbre."

let  in  spite  of  all  the  above  testimony,  Uphof  (19U1)  makes
the  amazing  statement  that  there  is  to  vlvipary  in  Avlcennia  i

Williams  (I9U9)  avers  that  in  Zanzibar  memben  of  this  genus
are  known  as  "mchw"  and  that  the  trunks  are  vised  for  fuel  in
llme-buming  operations  in  less  inundated  sites.

BurkiU  (1966)  gives  the  following  brief  review  of  the  taxono-
my  and  economic  value  of  the  genus:  "The  species  of  the  Indian
and  Pacific  Oceans  have  yellow  flowed,  while  those  of  the  Atlan-
tic  have  white  ones;  there  are  other  differences  in  the  ovary  and
the  embryo  which  marke  them  off  into  two  botanical  groups,  but  in
general  appearance  they  are  very  similar.  The  Asiatic  species
run  into  one  another,  and  the  views  which  have  been  published  on
their  definition  are  most  difficult  to  bring  into  line.  The  last,
and  probably  the  best  on  the  Malayan  species,  is  that  to  be  found
in  Watson’s  accovint  of  the  Mangrove  forests  (  1928),  He
recognized  four  species:  Ridley  had  recognized  five,  his  fifth,  A.
aphaerocaiT>a  ,  being  represented  by  a  Penang  plant  which  Watson
considers  not  to  differ  from  A.  intermedia  .  Bakhulzen  (...,1921),
on  the  other  hand,  collected  all  the  Malayan  plants  known  to  him
into  two  species,  and  Merrill  (  1923)  followed  him.  The
simpler  division  of  Bakhulzen  and  Merr  ill  admits  A.  marina  as  a
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tree  with  flowers  only  half  a  centimeter  across  (2/10  in.),
and  holds  A.  officinalis  to  be  a  tree  with  large  flowers,  1  —
1  1/2  cm.  across  (I  4  /IO  —  in»)i  Bakhulzen  supplements  this
by  differences  in  the  amount  of  siliy  hair  on  the  ovary  and  in
the  stigma*  Ridley's  and  Watson's  A.  officinalis  is  the  same
species  as  Bakhulzen's  and  Merrill's;  their  other  species  are  put
into  Bakhuizen's  ^  marina  ,  but,  of  this,  varieties  are  freely
recognized.

"Against  Bakhuizen's  classification  one  obvious  objection  is
found  in  the  dissimilarity  of  the  habitat  of  the  Red  Sea  plant,
which  is  the  original  ^  marina  ,  on  the  shore  of  a  very  saline
sea,  and  his  A.  marina  var.  alba  ,  which  is  found  aw^  from  the
salt  water,  up  creeks  into  which  an  abundance  of  fresh  water  de-
scends.  This  plant  will  here  be  called  A«  ailba  ,  as  it  seems
best  to  regard  it  as  a  species,  rtatson  gives  its  flowers  as  the
least  of  the  four  in  Malaya,  but  the  flowers  of  A.  intemedla
and  ^  lanata  are  only  a  trifle  larger.  The  fruit  of  ^  offic  -
inalls  is  the  largest  and  thickest  through;  the  others  consti-
tute  a  series  from  A.  marina  to  it.

"It  is  useless  to  endeavoiir  to  assign  much  of  what  has  been
written  on  the  utility  of  Avicennias  to  particular  species,  and
it  will  not  be  atterapted  here.

The  Malays  smd  Javanese  call  all  the  species  '  api-apl'  ,  and
as  showing  that  this  name  is  an  old  one,  it  may  be  added  that
it  is  used  in  the  form  of  'afi-afi'  in  Madagascar.  The  Siamese
call  all  'sama  tale'  .  Apparently  the  Semang  vise  'itil'  for  any
of  them,  and  'ki  balanak'  is  a  comprehensive  Sundanese  name.

"The  timber  (Foxworthy  1921)  is  haoxi  and  moderately
heavy;  very  coarse-grained;  brittle,  but  difficult  to  split;
the  sap-wood  pale  grey;  the  heart-wood,  when  present,  olive-
brown  to  pui*pie;  and  it  is  interesting  that  when  freshly  cut
the  heart-wood  floats,  but  the  sap-wood  sinks.  As  the  trees
are  usually  crooked,  no  length  of  timber  can  be  got.  It  gives
indifferent  firewood.  Writers  such  as  Low  and  McNair  did  not
refer  to  it  whan  calling  'api-api'  a  very  good  or  excellent
firewood,  for  indeed  it  is  not  liked  because  it  cannot  be  split,
though  the  uame  'api-api'  may  indicate  firewood.  It  is  used,
however,  when  better  is  not  easily  procurable.  It  bums
smoulderingly.  The  fisher-folk  like  it  for  smoking  fish,  to
which  it  is  said  to  give  an  agreeable  flavour.  It  is  used,  al-
so,  for  smoking  rubber.

"Foxworthy  summed  up  regarding  it;  'altogether  it  is  a  very
unsatisfactory  wood  —  the  least  useful  of  the  mangrove-swamp
woods  —  and  the  tree  is  usually  considered  as  a  weed  in  the
swamp.

The  durability  is  said  to  be  poor,  though  beetles  rarely  at-
tack  it.  Foxworthy  &  Woolley  (  ....1930)  showed  this  by  experi-
ments.  It  is  used  for  rice-mortars  and  has  been  suggested  for
paving-blocks  (Schneider  1918);  but  the  last  seams  unreason-
able.



1975  koldenke,  Notes  on  Avicennla  363

"Its  strMcture  is  jxjcuiiar,  by  reason  of  an  irregxuar  layering,
which  one  writer  has  ti*ied  to  connect  unsuccessfully  with  the
periodicity  of  spring  and  neap  tides  (see  Gamble....  1922....  and
Baker...  1916  }  .  Baker,  coomenting  on  the  structure,  compares  it  to
3'*ply  wood  on  account  of  the  crossing  of  the  grain,  and  he  adds
that  though  it  will  not  split  radially  it  is  more  easy  to  split
tangentially  than  any  timber  known  to  him.  The  Australian  abor-
igines,  taking  advantage  of  this,  made  shields  from  it.  Baker  de-
clares  that  it  is  Impossible  to  kill  the  tree  by  ringing  it,  as  a
result  of  the  structure  of  the  stem.

"This  stinicture  has  been  described  In  considerable  detail  by
him  (  op.  clt.  )  and  by  Jansonnius  (....1926...).  Older  writers  have
said  that  the  baik  seinres  as  a  tanning  agent  In  India  and  else-
where;  but  in  reality  it  is  of  little  use  in  tanning.  Pilgrim  (..
I  92  U...)  says  of  the  genus  in  Tenasserim:  'the  bark  will  make
leather,  but  its  analysis  always  gives  poor  figures  for  tannin-
content  (  2.5  to  5  psr  cent)  ....Baker..  ..similarly  gives  the  tannin-
content  as  low.  Nevertheless,  Gerlnl  (...1911...)  says  that  nets
are  dyed  brown  with  its  bark;  to  which  statement  it  may  be  added
that  further  investigation  is  indicated.

"The  fruit  may  be  eaten  at  times,  Bakhuizen  quotes  an  Arab  au-
thor,  who  says  that  it  causes  dizziness.  Rumpf  recorded  it  as  a
famine-food  of  Celebes  --  not  the  whole  fruit,  but  the  seeds,
which  are  boiled  and  soaked  in  water  for  a  fortnight  to  remove
their  acrid!  -ty  as  far  as  possible,  before  they  are  eaten.  K.  Hey-
ne  (....  1927  ..),  after  repeating  this,  adds  that  the  fruit  may  be
eaten  even  in  normal  times  by  the  fishe3>-folk  of  Celebes,  and  in
Java.  About  Batavia,  the  fruit  is  boiled  and  then  sun-dried...,
Ridley  records,  against  a  specimen  of  ^  officinalis  ,  that  it  may
be  eaten  in  Singapore,  Watt....,  without  giving  precise  informa-
tion  about  localities,  says  that  the  kernels  are  bitter  but  edible:
presumably  he  meant  that  they  are  eaten  in  India.  Baker  says
that  the  aborigines  of  Australia  freely  eat  the  fruits  roasted.

"ibout  the  Red  Sea  and  the  Persian  Gulf,  where  fodder  is  a  thing
of  much  value,  the  leaves  of  A.  marina  are  eaten  by  camels
Paranjpye  (....1920...)  says  that  branches  of  Avicennla  are  cut
and  fed  to  cattle  in  the  Ratnagiri  district  of  the  west  coast  of
India.  He  calls  the  species  ^  officinalis  ,  probably  meauiiig  eith-
er  of  the  two  which  mey  occur  there.  It  is  not  known  that  Avicen-
nia  leaves  are  used  elsewhere,  but  it  is  interesting  to  know  that
ilisy  can  be  used.....  Baker....  says  that  cattle  eat  the  leaves  of
the  Australian  Avicennla  ,  or  Grey  Uangrove,  with  great  relish.

"A  green,  bitter  and  someidiat  aromatic  resin  oozes  from  the
bark.  This  resin  is  medicinal  round  about  the  Indian  Ocean.  An
Arab  writer  calls  it  sm  aphrodisiac,  and  adds  that  it  may  also  be
applied  for  toothache.  In  western  Java  it  is  considered  a  con-
traceptive,  and  is  taken  over  indefinitely  long  periods  ...  .This
use  is  given  also  by  Ridley  as  known  among  the  Malays...  but  in  his
prescription  the  abortlent  Juice  of  a  young  pineapple  is  associa-
ted.  Watt....  says  that  the  roots  possess  aphrodisiac  properties.
He  says  that  unripe  seeds  are  used  as  a  poultice  to  hasten  boils
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and  abscasses  to  maturity.  His  information  is  given  under  the
name  A.  tomentosa,  but  may  apply  to  any  one  of  the  Indian  species.

"The  ash,  after  burning  the  wood,  is  used  as  soap  in  Ind  i  a  ....
and  Baker  tells  us  that  early  settlers  used  it  similarly  in  Aus-
tralia.  There  is  a  large  amount  of  alkali  in  it,  Baker  gives  an
analysis.  Wood-  tar  was  made  from  it  experimentally  by  Wells,  and
reported  on  (1917)  •”

Brown  (I969)  reports  that  "the  respiratory  gaseous  exchanges
of  detached  whole  mangrove  seedlings  of  the  genera  Avicennia  ,
Bruguiera  ,  and  Rhizophora  in  a  range  of  O2  concentrations  from
0,21  percent  (air)  were  markedly  reduced  by  the  presence  of  e^
temal  002  »  Aerobic  respiration  decreased  steadily  for  16  days
but  the  respiratory  quotient  (RQ)  remained  at  unity.  In  anoxia
OO2  output  fell  to  half  that  in  air.  Ethanol  accumulation  was
negligible  but,  relatively,  acetaldehyde  values  were  higher  than
in  older  tissues.  Lactate  accumulated  initially  but  later  decreas-
ed.  On  return  to  air  CO2  output  was  elevated  above  control  values
in  a  pattern  resembling  the  previous  lactate  accumulation.  The
extent  of  the  burst  was  too  great,  and  the  RQ  too  low,  to  bo  ex-
plained  entirely  by  lactate  oxidation.  In  5  or  10  percent  O2  the
CO2  outputs  were  below  those  in  inoxia  and  the  RQ  eventually  rose
to  I.I4  suggesting  the  induction  of  fermentation.  The  absence  of
ethanol,  acetaldehyde  or  lactate  indicates  that  CO2  was  released
from  reactions  other  than  those  in  the  Einbden^eyerhof  pathway.
Tissue  slice  CO2  outputs  decreased  with  lowered  O2  concentrations
and  the  RQ  was  always  above  unity  except  in  air.  The  burst  on  re-
t\UTi  to  air  was  absent,  suggesting  that  slicing  affects  decarbox-
ylation  mechanisms,"

Stace  (1966)  checked  the  leaf  epidermeO.  characters  of  8  man^
grove  genera  in  the  Combretaceae  ,  Rhizophoraceae  ,  and  Avicennia-
ceae  with  each  other  and  with  non-mangrove  genera  in  the  same  or
reputedly  related  families.  He  states  that  "mangrove  genera  share
a  number  of  common  features,  but  are  easily  separated  into  3
groups  coinciding  with  the  3  families.  Differentiation  by  epi-
dermal  characters  thus  clearly  parallels  that  by  characters  moi^
usually  used  in  plant  taxonomy."

Gibbs  (1975)  reports  the  presence  of  lapachol  (a  l,U-naphtha-
quinone)  and  tannins,  but  the  absence  of  leucoanthocyanins  and
the  absence  or  probably  absence  of  saponins.

Gessner  (1967)  states  that  Avicennia  species  store  less  water
in  their  leaves  than  do  Rhizophora  species.  Removal  of  all  pneu-
matophores  caused  no  visible  harm  to  the  plants  even  after  many
months.  Pneumatophores  similar  to  those  in  Avicennia  are  seen
also  in  Sonne  ratla  .

Breen  &  Hill  (I969)  investigated  the  events  that  led  up  to  the
mass  mortality  of  mangroves  in  the  Kosi  estuary  in  1965  and  have
concluded  that  flooding  of  the  estuary  following  the  closure  of  the
mouth  for  5  months  was  responsible.  "  Avicennia  marina  ,  will,  how-
ever,  probably  make  a  comeback  and  remain  there."

Uacbride  (i960)  says  for  the  genus  Avicennia  as  a  whole  that
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"The  dark  brown  hard  wood  is  very  durable  .  The  name  recalls  Ibn
Slna,  erudite  Persian"  physician  of  Bokhara,  bom  in  900,  died
in  1037,  whose  "Q\ian  um"  (canon  of  medicine)  was  a  synthesis  of
all  the  medical  knowledge  and  wisdom  available  at  the  beginning
of  the  11th  century  in  that  part  of  the  world.

Thomson  (196U)  avem  that  the  leaves,  flowers,  and  fruits  of
Avicennia  are  eaten  by  hoatzins  (  Opist  hoc  emus  hoatzin  )  in  north-
ern  South  America,

Van  Steenis  (I969)  claims  that  the  stratigraphic  distribution
of  Avicennia  pollen  in  northern  South  America  and  in  Nigeria  goes
back  to  the  Upper  liiocenej  Muller  (1961i)  reports  it  in  the  Lower
Miocene  of  Borneo,  while  Fosberg  (I969)  tells  us  that  the  Middle
Miocene  in  Borneo  has  "  Avicennia  type"  pollen  well  preserved  in
fossil  form.  In  this  connection  it  should  be  recalled  that  A,
eocenlca  Berry  is  described  from  the  Eocene  of  Tennessee,  ^  ge]>  -
minans  (L.)  L,  from  the  Pleistocene  of  Trinidad,  A,  lanceolata
(Engelh.)  Moldenke  from  the  Tertiary  of  Colombia,  ^  miocenica
Berry  from  the  Miocene  of  Colombia,  and  ^  nitidaformis  Berry
from  the  Eocene  of  Mississippi.

Caratini,  Blasco,  &  Thanikaimoni  (1973)  comment  that  "The
mangroves  are  [form]  tidal  forests  which  occupy  an  exacting  lit-
toral  habitat,  almost  invariably  salt  or  brackish  water  and
coastal  silt:  clay  and  sand  in  various  proportions,  in  excep-
tional  cases  sand  only.  Their  distribution  is  restricted  to
tropical  shores  The  presence  of  pollen  grains  of  Rhizophora  -
ceae  ,  Nypa  and  Sonneratia  in  a  given  sediment  imply  the  occur-
rence  of  a  mangrove  (forest]  in  the  immediate  vicinity.  Palyno-
logical  studies  (Muller,  I96U)  have  revealed  the  presence  of  man-
groves  in  the  Quaternary  and  Tertiary  periods.  Such  studies  not
only  give  us  an  idea  of  the  palaeoclimate  but  sometimes  even  per-
mit  us  to  locate  the  ancient  shore  lines  ...  .Three  principal  vege-
tation  zones  can  be  recognized  in  the  mangrove  region  of  Picha-
v«u:am  [India]  viz.  Rhizophora  zone,  Avicennia  zone  and  back-
mangrove  [a  bushy  formation  of  mostly  halophyte  shrubs]  .  The
pollen  analysis  of  recents  (sic)  sediments  from  this  region  gives
an  Image  of  the  vegetation  quite  different  from  the  actual  flor-
istic  composition.  The  extent  of  this  deviation  seams  chiefly
due  to  the  over^representation  of  the  pollen  grains  of  Rhlzophor-
aceae  and  Sonnerat  laceae  ,  under-representation  of  the  pollen
grains  of  Avicennia  ,  absence  of  the  pollen  grains  of  several  man-
grove  species  and  the  presence  of  a  number  of  allochthonous  pol-
lens  which  constitute  nearly  2$  percent  of  the  total  pollen
grains  extracted  frem  the  sediments."

Cooke  (1961)  records  the  fungus,  Schizophyllum  coimiune  ,  from
Avicennia  stems;  other  workers  have  found  meBA)ers  of  the  genus
attacked  by  Leptosphaerta  avicennlae  ,  Mycosphaerella  pneumato-
phorae  ,  and  Sphaeicnema  avicennlae  .  Rogerson  (1971)  adds  Macro  -
phema  sp.,  Rhabdospora  avicennlae  ,  and  Zalerion  varium  to  the
list,  while  Kohlmeyer  (1966)  lists  Pi  dyao  sphaer  ia  enalia  ,  Lul-
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worthla  sp.,  Parllopaycea  lentlf  eras  ,  Torpedospora  radlata  ,  Culcl-  n
talna  achraspora  ,  and  Phcma  sp.

Rehn  Jt  Wnmm  (1973)  report  that  Spbaeroma  terebrans  ,  wood-boring
Isopod,  is  destroying  the  prop  roots  of  red  mangroves  (  Rhizophora
mangle  )  along  the  southwestern  coast  of  Florida  to  such  an  extent
that  the  Ten  Thousand  Islands  and  mangrove  fringes  of  the  mainland
are  steadily  shrinking.  What  effect  this  will  have  on  the  Avicen-
nia  canmunitles  of  the  region  is  not  yet  obvious.  Mangroves  of  the
Florida  Keys  (on  the  east  coast)  are  as  yet  free  of  this  wood
borer.

It  is  probably  worth  recording  here  that  the  original  notation
by  Llnnaexis  relating  to  Avlcennia  (1735)  reads  "  Avicennia  Qepa
HM,"  Planer  (1775)  lists  the  German  vernacular  name,  "Avioennie",
One  of  the  earliest  references  to  Avlcennia  is  that  of  P,  Hermann
(}726)  who  records  it  as  "BULATWAFLA  Tambul  pro  Tembul  Avicennae.
Betre.  Garc,  Be  tele  Vid,  fol,  32,"

The  Endlicher  reference  cited  in  the  bibliography  of  this  genus
is  often  cited  as  "1836-1856",  but  the  pages  involved  here  were  ac-
tually  issued  in  18  38,  The  Foreman  (1972)  reference  has  "1971"  on
its  title-page,  but  was  not  actually  issu^  \mtil  1972,  The  Angely
(1971)  reference  is  often  cited  as  "1970",  but  was  not  actually
published  until  1971f  the  Etaould  (1922)  reference  has  "1921"  on  its
title-page;.  The  Schumann  &  Lauterbach  (1900)  reference  bears  a
"I9OI"  date  on  its  title-page,  but  was  received  in  the  New  York
Botanical  Garden  library  on  July  12,  1900,

The  Palisot  de  Beauvois,  FI.  Oware  reference  is  often  cited  as
"1805"  or  "I809",  but  actually  was  published  in  1806;  similarly,
the  W,  Griffith  (I8U6)  reference  is  often  cited  as  "1851".  the
title-page  date,  but  pages  1—162  actually  appeared  in  IBI^,  pages
163  —  358  in  18U7,  and  only  pages  359  —  510  in  1851.

ViUiers  (1973)  asserts  that  "Avlcenia  "  is  used  by  Linnaeus  in
his  Sp.  PI.  1:  110  (1753)  and  "Avicenna  "  on  page  116  of  the  same
work,  but  I  fail  to  find  either  word  used  on  the  pages  specified.

Clarke  St  Hannon  (1970)  report  that  the  tolerance  of  Avlcennia
and  Aegiceras  seeds  and  seedlings  to  seawater  in  the  SY^uoy,  Aus-
tralia,  region  is  greater  than  that  of  Tidglochin,  Sporobolus  ,  and
Juneus  ,  but  less  than  that  of  ArthocncBma  and  Suaeda  of  common
mangrove  formation  genera  there.  Huxley  &  Bramwell  (1973)  report
that  in  southeastern  Asian  mangrove  formations  the  carnivorous
mudsklpper.  Pert  ophthalmodon  schlosseri  ,  makes  its  home  in  the
firmer  mad  within  the  fringe  of  the  Avlcennia  zone.

Ogura  (I9U0)  asserts  that,  unlike  those  of  Urandra  ,  but  like
those  of  Sonneratla,  the  aerial  roots  of  Avlcennia  are  essentially
dissimilar  in  structure  (cortex  and  vascular  bundles)  to  the  sub-
terranean  ones.  The  thick  aerial  root  of  Taxodim  is  also  s  im  i  l  a  r
but  is  formed  by  an  abnormal  growth  of  the  dorsal  part  of  the  sub-
terranean  root.  "These  aerial  roots  of  Sonneratla,  Avlcennia  and
Taxodif  are  believed  to  be  developed  for  respiration  and  are
called  in  general,  since  Goebel  (1886),  as  respiratozy  roots,  though
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recently  Troll  and  Dragendorff  (1931)  describe  them  as  organa,
which  funaish  the  places  for  branch  roots."

Port  (i960)  reports  that  Avicennia  is  associated  with  Rhizoph-
ora  and  Acanthus  on  the  west  coast  of  yalabar  and  is  a  common
shrub  there.  In  the  edaphic  forests  on  Coco  Island  inward  from
the  beach  there  is  an  edaphic  mangrove  swamp  in  the  lower  ground
and  on  the  ridges,  including  Avicennia  ,  Rhizophora  ,  Bruguiera  ,
Ceriops  ,  and  Aegiceras  .  It  occurs  in  the  edaphic  tidal  forests  in
the  Ganges  delta  and  in  the  mouths  of  other  rivers;  also  with
Ceriops  roxburghiana  in  the  low  edaphic  mangrove  forests  along  the
edges  of  waterways  in  river  deltas  on  the  east  coast  of  India,  and
a  little  on  the  west  coast  on  soft  tidal  mud  submerged  by  salt
water  at  evertide,  forming  dense  forests  of  low  trees  lO  —  20  feet
tall.  It  is  coBimon  also  in  the  Sunderbans  forests  and  the  south-
ern  part  of  the  Ganges  delta  whez^  the  mangrove  formation  has  much
fresh  water  carried  in  from  the  rivers  and  is  composed  most  dense-
ly  of  Rhlzophoraceae  .  The  edaphic  mangrove  forests  of  Bombay
Presidency  include  Avicennia  officln<G.ls  .  It  grows  with  Rhizoph-
ora  mucronata  on  the  perpendicular  banks  of  the  Chakarla  Sxinder-
bans  in  India.

Berry  (1972)  has  studied  the  fauna  of  the  Malayan  mangrove  la-
goons  and  has  found  there  8  species  of  polychaete  worms,  1  sipun-
culate  worm,  3h  crustaceans,  11  bivalves,  35  gastropods,  and  $
mudskippers  .

Richards  (I96U)  reports  that  in  the  regions  of  the  world  with
tropical  rainforests  "marine  angiosperms  are  less  abundant.  The
Rhizoi^ora  community  may  persist  for  a  long  time  as  a  nearly  p\ire
consocles  or  it  siay  change  rapidly  by  the  invasion  of  other  spe-
cies  which  are  able  to  grow  on  the  firm  soil  and  in  the  shelter
provided  by  the  Rhizophora  .  If  the  community  changes,  an  Inner
zone  of  the  mangrove  Avicennia  ,  generally  associated  with  low-
growing  salt-marsh  plants,  may  develop...  J^n  the  ’  Avlcennla-  salt-
marsh  assoc  ies*  behind  the  outer  Rhizophora  consocles,  on
land  which  is  regularly  or  only  occasionally  submerged,  there  is
typically  a  zone  dominated  by  Avicennia  nitida  .  This  forms  an  o-
pen  forest,  in  striking  contrast  to  the  thickly  tangled  Rhizophora
consocles,  with  an  undergrowth  of  succulent  8hr\d>s,  such  as  Batls
maritlaa  and  Salic  or  nia  pereimis  and  salt^iarsh  grasses.  Where
the  ground  level  is  low  there  may  be  little  undergrowth,  but  typ-
ically  the  dense  stand  of  salt-marsh  plants  aaoog  the  pnemato-
phores  of  the  Avicennia  is  charactei*istio  .  The  'Avicennia-salt-
marsh  associes*  is  best  developed  on  land  which  is  not  regvilarly
flooded  by  the  tide.  The  Avicennia  ti^es  are  not  rapidly  replaced
by  natural  regeneration  and  as  they  die  the  forest  becomes  more
and  more  open,  with  an  increase  in  the  salt-marsh  vegetation  or
an  invasion  of  species  fixm  the  Conocarpus  associes  which  often
adjoins  the  inner  edge  of  the  Avicennia  zone.  If  the  trees  dis-
appear  entirely  an  open  salt^narsh  or  meadow  may  take  the  place
of  the  mangrove  swamp....  The  semi  -mangrove,  Conocarpus  erectus  .
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though  not  always  abxindant,  is  the  aost  characteristic  species  in
[the  '  Conocarpus  transition  associes];  it  occupies  a  zone  seldom
reached  by  the  tides,  immediately  behind  from  the  Avicennia  assoc-
ies  .  Like  the  Avicennia  zone,  the  Conocarpus  associes  is  an  open
stand  of  tress  and  shrubs  ifith  an  undergrowth  of  low-grcming  salt-
marsh  plants  .On  parts  of  the  Florida  coast  there  is  a  very
tall  luxuriamt  mangrove  forest  [the  'mature  mangrove  forest  assoc-
iation'  ]  in  which  about  60  percent  of  the  tall  trees  are  Rhlzoph  -
ora  and  about  30  percent  Avicennia  The  main  line  of.,.succe3-
ion  appears  to  bo  from  the  'pioneer  Rhlzophora  family'  to  the
'mature  Rhlzophora  consocies'  and  from  this  through  the  '  Avicennia-
salt-marsh  associes'  and  the  '  Conocarpus  Transition  Associes'  to
'hammock  forest',  the  climatic  climax  of  the  region..,,  it  will  be
evident  that  great  changes  in  the  environment  take  place  during
the  coTirse  of  the  succession.  Owing  to  the  interaction  of  the
vegetation  and  its  habitat,  the  ground  level  rises.  In  the  pio-
neer  stage  the  vegetation  is  almost  continually  under  water,  but
in  the  later  stages  the  frequency  of  submergence  diminishes  till
in  the  Avicennia  and  Conocarpus  stages  tidal  flooding  becomes
quite  infrequent.  Accompanying  these  changes  in  the  relative  lev-
el  of  the  land  and  water  there  are  changes  in  salinity.  The  aveir-
age  salinity  reaches  a  maximum  in  the  Avicennia  stage  and  after-
wards  decreases  until  it  approximates  to  the  value  for  inland
soils.  In  none  of  the  mangrove  communities  is  salinity  constant.
It  varies  most  in  the  Avicennia  consocies  where  the  ground  and
surface  water  is  only  occasionally  renewed  by  the  tide.  Here  the
salinity  may  rise  to  very  high  levels  in  dry  weather,  while  aXter
heavy  rain  it  may  fall  very  low.  Apart  from  the  remarkable  abil-
ity  of  the  seedlings  to  establish  themselves  under  tidal  con-
ditions,  and  the  plant's  tolerance  of  prolonged  flooding  at  all
stages  of  its  development,  the  faculty  of  growing  in  media  of  high
and  often  variable  salini-ty  is  the  chief  physiological  character-
istic  of  mangroves  .  let  since  Rhlzophora  and  even  Avicennia  grow
naturally  where  the  ground  water  is  apparently  perfectly  fresh...
it  may  be  concluded  that  at  least  the  American  mangroves  are  salt-
tolerant  and  not  salt-demanding,  that  is  to  say  they  are  faculta-
tive  rather  than  obligate  halophytes.  This  view  is  supported  by
a  cei*taln  amount  of  eiq)eirimental  evidence.  Von  Faber  (1923;  also
in  Schimper,  1935)  disagrees  with  this  view,  but  the  eastern  (Old
World)  mangroves  to  which  he  refers  are  possibly  different  in
this  respect  .  .  .  .In  the  Cameroons  Rhlzophora  mangle  forms  the  pio-
neer  community  on  the  seaward  fringe  and  Avicennia  grows  further
inland.  Still  further  from  the  shore  the  mangrove  passes  into  a
brackish-water  ccmmunity  dominated  by  a  species  of  Pandanus  in
which  palms  (  Raphia  sp.,  CalaHias  sp.,  Phoenix  reclinata  )  are  com-
mon.....  In  Ualaya  the  pioneers  are  not  species  of  Rhlzophora  ,  but
Avicennia  alba  and  ^  intermedia  ,  or  sometimes,  on  deep  mud  rich
in  organic  matter,  Sonneratla  griffithli  .  These  pioneer  forests
establish  themselves  on  shoals  or  sandbanks  out  at  sea  which  are
exposed  at  neap  tides,  or  along  the  seaward  edge  of  existing  for-
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ests.  iTlcennla  Intemedla  grows  on  a  comparatively  firm  clayey
substratum  which  is  easy  to  walk  on,  ^  alba  and  Sonneratla  on
softer  auad  blacker  mud.  On  the  clay  soils  the  Avicennla  is  nor-
mally  succeeded  by  Bruguiera  caryophylloidss  ,  but  where  Sonnerat  -
ia  is  the  pioneer,  Rhizophora  mucronata  usually  follows  on
The  Bruguiera  caryophylloides  type  tof  iM^rove  forest]  ..  .occurs
at  a  higher  level  than  the  preceding  and  forms  a  nearly  continu-
ous  belt  behind  the  Avicennla  forest  along  the  west  coast  of  the
Malay  Peninsula,  interrupted  only  by  small  stretches  where  Avi-
cennia  forest  merges  directly  into  Rhizophora  forest.  The  soil
is  a  firm  stiff  clay  above  the  reach  of  the  ordinary  tides  and
flooded  only  during  the  day  or  two  before  and  after  the  spring
tides.  This  type  is  found  chiefly  on  the  sea-face  and  is  usually
absent  both  on  shoals  and  in  river  forests.

Chapman  (197u)  discusses  the  phytogeography  of  mangroves  and
points  out  that  the  American  Rhizophora  mangle  occurs  in  the  Fiji-
an,  Tongan,  and  New  Cailedonlaui  islands  but  not  the  American  spe-
cies  of  Avlcennia  and  nowhere  between  these  islands  and  the  Amei^
lean.  "Unless  ocean  curi^nts  across  the  Pau;ific  cairried  the
viviparous  Rhizophora  seedlings  from  Centrail  America  to  Fiji  they
could  only  have  arrived  there  by  the  agency  of  primitive  man  con-
veying  theni.  This  is  not  inconceivable  since  Heyerdahl  has  airgu-
ed  that  voyages  did  take  place  between  America  and  Polynesia.  In
such  event,  however,  one  would  have  expected  some  of  the  inter-
vening  Islands  to  have  received  seedlings.  It  is  difficult  to
accept  the  viewpoint  that  originally  they  occiirred  there  and  have
since  disappeaned.  The  second  feature  of  interest  is  the  absence
of  the  other  New  World  mangrove  with  viviparous  seedlings  (  Avi  -
cennla  nitida  )  from  Fiji  and  Tonga  and  the  Intervening  islands  .
If  ocean  currents  were  responsible  for  Rhizophora  mangle  in  these
islands  there  seems  no  reason  why  Avlcennla  nitida  should  not  be
there  also.  This  could  form  an  argument  in  favour  of  human  trans-
port,  but  this  then  raises  the  question  why  Rhizophora  seedlings
should  have  been  conveyed  and  not  Avicennla  seedlings.  The  auaswer
could  be  found  in  the  uses  of  the  two  plants  by  the  pidmitive
peoples  of  Central  America.  It  is  possible  that  the  eatrly  natives
did  recognize  the  vailue  of  Rhizophora  bark  for  the  purpose  of
tanning  rope,  fishing  nets  and  sails  and  took  the  seedlings  with
them  on  that  accoiint.  Avicennla  has  no  such  useful  function  and
therefore  wo\ild  be  left  behind.  Transport  also  must  have  taken
place  very  early  before  New  World  speciation  had  occurred  because
[the  Pacific  coast]  Rhizophora  harrlsonii  has  not  yet  bean
coixied  from  Oceania."

The  ^  ^  King  15$0  and  A.  Gentry  a.n.  [August  U,  1967]  ,  dis-
tributed  as  Avicennla  ,  az^  actually  Laguncularia  racemosa  Gaertn.
f.  The  genus  Aganon  Raf.,  often  classified  here  as  a  synonym,
is  apparently  neither  avicenniaceoua  nor  verbenaceous  .  Balakrish  -
nan  NBK.382  ,  Bembower  72,  and  Tyson  538U  are  also  neither  avicen-
niaceous  nor  verbenaceous.  Bontla  daphnoides  L.  is  sometimes
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distributed  in  some  herbaria  as  an  Avicennia  ,  but  it  belongs  in
the  Myoporaceae  ,

Excluded  species  are:
Avicennia  agallocha  Puri,  Indian  Forest  Ecol.  232,  sphalm.  i960  ■

Ere  oec  aria  agallocha  L.,  Euphoiblaceae
Avlcetmla  latifolla  Hornem.  ex  Moldenke,  Phytologia  7:  lUi,  in

syn.  i960  »  something  in  the  Hyrtaceae
Avicenn-ia  fflucronata  Cloudsley  &  Thompson,  Terrest,  Environ,  36,

sphalm,  1975  ■  Rhizophora  mucronata  Lam,,  Rhi  z  ophor  ac  eae

AVICENNIA  AFRICANA  P,  Beauv,,  FI.  Oware  1:  79—80,  pi,  U7.  I8O6.
Additional  &  emended  bibliography:  P,  Beauv,,  FI,  Oware  1:  79  —

do  &  99*  pl.  U7.  1806;  lioUer,  Denkschr.  Wien.  Akad,  36:  352.
1876;  C.  B.  Clarice  in  Hook,  f.,  FI.  Brit.  India  U*  60U.  I885j
Kuntze,  Rev.  Gen.  PI.  2:  $02.  1891;  Jacks,  in  Hook.  f.  &  Jacks..
Ind.  Keir.,  Imp,  1,  1:  2Bk»  1893|  J.  G.  Baker  in  Thiselt.-Dyer,
FI,  Trop.  Afr.  331  —  332.  1900  ;  Durand  &  Jacks,,  Ind.  Kew.
Suppl.  1,  ijap,  1,  U8.  1901;  Bull.  Imp.  Inst.  Gr.  Brit.  11:  Iil7.
1913;  deWild.,  PI.  Bacpiaert.  2:  123.  1923;  Wangerin  in  Just,  Bot.
Jahresber,  $1  (1);  $$$  [^21],  1923;  Janssonius,  Mikrogr.  Holz.
Jav,  830.  1926;  Irvine,  PI.  Gold  Coast  xxviii,  xlviii,  Ixvi,  <Sc
U:.  I93O;  A.  Chev.,  Rev.  Int.  Bot,  Appl.  Agric.  Trop,  11:  1000,
I93I;  Fedde  in  Just,  Bot,  Jahresber,  5l  (2):  2^9.  1933;  Dalz.,
Useful  PI,  W.  Trop,  Afr.  k^3  —  U5U.  1937;  Durand  &  Jacks.,  Ind,
Kew.  Suppl.  1,  imp.  2,  U8.  I9IA;  Jacks,  in  Hook.  f.  &  Jacks.,
Ind.  Kew.,  imp.  2,  1:  25U.  19  U6;  Desousa,  Anais  Jun.  Inv.  Col.
3:  52,  19h9;  Erdtman,  Pollen  Morph.  &  PI.  Tax.,  ed,  1,  ^1*8,
1952;  Roberty,  Pet.  FI.  Ouest-Afric,  I78.  195U;  Aubrev.,  Fl,
For,  Cot.  Iv.,  ed.  2,  3s  23li.  pl.  338.  1959;  Durand  &  Jacks.,
Ind,  Kerw,  Suppl,  1,  imp,  3,  48.  1959;  Jacks,  in  Hook.  f.  &
Jacks.,  Ind,  Kerw.,  imp.  3,  Is  251*.  I960;  Hansford,  Sydowia
Ann,  Ifyc.,  ser.  2,  Beih.  2:  687.  1961;  Navalkar,  Trop,  Ecol,
2:  90,  I96I;  Gledhill,  Check  List  Flow,  Pl,  Sierra  Leone  30.
1962;  Anon.,  Ind,  Bibliogr,  Bot,  Trop,  1  (1);  UO,  I96U;  Adam,
Bull,  Inst,  Fond.  Afr.  Noire  27s  133  &  137.  1965;  Naurois  &
Roux,  Bull.  Inst.  Fond.  Afr.  Noire  27A:  81*6,  81*7,  &  850—852,
fig,  1  &  5.  1965;  CoB^jere,  Biol,  Abstr,  1*7  s  316.  I966;  Erdtman,
Pollen  Morph.  &  Pl.  Tax.,  ed.  2,  1*1*8.  19^;  Giglioli  &  King,
Joum,  Appl,  Ecol,  3:  1  —  19,  I966;  Giglioli  &  King,  Biol.  Ab-
str.  1*9  s  I87I;.  1966;  Berhaut,  Fl.  S6n6gal.  ed.  2,  121*  &  126.
1967;  Hcwking,  Excerpt,  Bot.  A,  12:  1*21*  &  1*25.  1967;  Jenik,  Joum.
Linn,  Soc.  Lond.  60:  25.  1967;  Haywood,  Geogr.  Abstr.  B.I968,  1:
27.  1968;  Hocking,  Excerpt,  Bot.  A.  13s  569  &  570.  I968;  Molden-
ke  Biol.  Abstr.  1*9  s  Ul99.  1968;  Moldenke,  Phytologla  l5s  1*73  &
1*71*.  1968;  Moldenke,  R68um6  Suppl.  16  :  7.  1968;  Kohlmeyer,  Kyco-
logia  60;  265.  1969;  Michel,  Naegelfi,  &  Toupet,  Bull.  Inst,
Fond.  Afr.  Noire  A.  31s  801  &  802.  1969;  Adam,  Bull.  Inst.  Fond.
Afr.  Noire  A,  32;  1010  &  1012.  1970;  Adam,  Jourh,  Agr.  Trop.  &
Bot,  Appl.  17s  265.  I97O;  V,  J,  Chapm.,  Trop.  Ecol.  11;  1*,  5»  &
8,  fig.  3.  1970;  Gibson,  Fieldiana  Bot.  21*  (9)s  177.  1970.
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