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Ghi nda III. 1892 Pappi 19 CFr ) ; nenr mc r eb I . 1906 Pappi 6948 

eFI) j Medri ad Tesfa X. 1905 Papp i 42 & 6566 (FI) ; XI . 1905 

Beccari 214 (Fr ) ·, Emhnt Kalla 1400 V 8 m • 1 92 Borbey 2000 (Ft) ; 

Ghinda a1 Dongolo 960 m I . 1909 Fi or i 766 (n ) ; Bogas IX . 1909 

Pappi 8553 (l'Ih IV 1909 Pappi 8479 (rI ) ; 14 1600 ID 1. 

1893 Pappi 2187 & 2252 (FI ) ; Hamasen I V 1902 Pappi 4071 (BR , FI ) ; 

Sabar g uma - Dongolo III. 1903 Tc rhc 1620 & , 662 (F'I ); Ghindll 

Oon£(l1o Barbc y c t 01. 2120 om ) ; Ba rnescin 1000-1300 m I V. 1924 

F i or i 140 (FI ) ; Hamasen 830 m 1. 1909 Fiori 765 (n ); 700 m III. 

1909 Fi ori 767 ( Fr ) j 160 c Riva 1452 (Ft ) ; Ker en X. 1902 Ter hm 

1060 (FI) j hmha r n Tselect ! XII . 1909 Cheovcnda 3214 (FI) j 1600 III 

XI 191 2 Tesfu 167 (rI ) ; Kaffa +28 km E. of Bonga :1 300 m I V. 

1969 ])e Wi lde 5640 (BU ) ; JioDn VIII . 1937 Soccardo 13 & 84 

(FI) ; X. 1938 Lantucci 1122 (FI ) ; Ghi on- Hot el 1750 m XI . 1964 

Meyer 8815 (FI ) ; 1880 Hooney 5867 (SR, ETH , FI ); ar ound Gi r en 

2000 m XI 1972 Fr i i s 1565 CBR) i ! g km E. of J i mma De Wi lde 7631 

(BR) ; Goje b XI . 1939 Saccnr do 455 CFI ) i a t km 585 on the Jimma 

Mettu r oad 1. 1978 Hesfin 151 (ETH . UPS); GondDr ! 22 km from 

Bahr Dar +1900 m x. 1980 ( ETH . UPS) j Illubabor , Batchi 

1250 I:!I XII. 1960 Mooney 8837 (ETH, FI )j 1 km B. of He ttu I . 

1972 Frii s 1706 ( BR, ETH) j Si damo 7 km N. of Vi lla 1810 m XI . 

1967 vlestphal & Wes tphal - Ste vens 2832 (BR , C) near Ildol a : 1850 III 

L 1954 Moo ney 5651 (Ei , BTH , FI , S) i Ti gr ai , +28 kill E. of Bnda­

se11asie I X. 1970 Ve Wilde 7093 (BR) j Wollega , Dembi Dal l a 

1820 m I I . 1957 Mooney 6807 (BR , FI ) j Bar ea- Agorda t 500 m I . 

1893 Pappi 2797 (FI ) ; 1937 Benedetto 217 (FI) ; !5 ko E. of 



- 60 _ 

Ne kernte Dc ~I ilde 8901 ( DR, ETH) ', 13 km E. of Nakemte I X. 1975 

Gi lbe rt & Thul in 845 (ETH ) i E. s l ope of Di dessn Ri ver Valley IX . 

1975 Gilbe rt & Thul in 652 (ETH) ; Garno Gof fn , Lopa L. Mar gher i t n 

II .. 1950 Va t ova 1840 (}o' I ) ; nt !liver Kulu fo ! 1250 m X. 1980 

Ense rou 430 (ETH , UPS) ; VIII . 1969 De Wilde 5640 (BR) . 

OJ.BoN : Moandn 1. 1887 Be r olinens 19B a (UPS) i v .. 1972 

G1;'I-J'!l.go 2 ( UPS ) ; Libe r a ville V. 1900 De Beaux 133 (BR) . 

GH{.Nl. : Kumasi VII . 1951 Dnrko 697 (BR) j near Kumoe i market 
• 

VII 1961 Irvine 451 7 ( K) . 

KBN Yh : Mombassll I slan d 1. 1953 Dr ummond & Hemsl ey 1045 (BR) ; 

Turkana Prov o 'fl . Su~i ! 121 0 m Thor old 2793 ( BR) ; Ki s umu , Nj ahern 

XI I . 1939 Bally 648 (DR ) ; Shimba hills 3000 m XII . 1968 Mwangangi 

1274 (BR) i Kungwc-~I ahnli PeQ..iueu..la : 770 m Ha r l ey 9446 (fiR); Toita 

hills , E . of Ki daya 1560 m II . 1966 Gi llett & Bur tt 17072 (BR) ; 

coast , Mrima Hills 280 c XII . 1969 Ball y B 13720 (FI) ; Chereneany 

Hills : 1060 m Ma bbc rly & McCall 273 O' I ) i Shirnba h i lls + 1800 

~lagogo & Glove ; 916 (FI) j Lon go rn , Wan gandi a r ea : 440 m Magogo & 

Gol ve r 173 ( BR, ).'1 ) ; Momba s sa 1933 Da riva 1744 (FI) ; Kwa l e f or es t 

a r ea + 380 m Ill . 1968 Magogo & Cl ove r 423 (Flii Ki l i fi di et . 

XII . 1969 He r due '& Kiduwa 10170 ( BR) j Maburu 3000 mIX. 1963 

Mar ce llo s . n . (FI ) j Kaka meg8 f or est I . 1970 Ke r st i n & Lena rt - Holm 

16 ( K) j Shi mba hills 300 ~ I I . 1953 Drummond & He ms l ey 1061 

(BR , FI, S ) i Momba6sa I s land X. 1954 Drmmond & He ms l ey 1049 (BR , 

FI) j Shi moni ' sea l e ve l VIII . 1953 Drummon d '& Hemsle y 3914 (Ft ) ; 
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Kakamcga forest station +1600 m IX 1949 G t _ ccs e r anus 6254 (BR ) . 

LIBERIi.. : 'Nimba mountain 450 m i..dum 21040 (UPS) 3 km NE . 

of Suncoeo Gbaranga II . 1951 Konneh 131 (BR) i 6uehn XI . 1926 

Li nder 1391 (K) . · 

HJ..DhGJ,.SCs..R : CqC1merson s .n". (C ); Centra l VIII . 1880 Pa rke r 

s .n . (Fr) . 

MJ.Ll,HI : Zamba plateau VI . 1952 Baughe y 1284 (BR) ; Gochc kirk 

1600 mI . 1959 Robson 1349 (BR) i Chala moun t a in 1200 mIX . 1946 

Bhase 17709 (BH) j 1892 Buchman 163 (DR); DC6camps s . n . (BR}j 

Sen ga Bay Hot el 470 Cl II . 1959 ~ob60n 1630 (BR) . 

HOZJ,.HBI QUE : Lutlbo IX . 1949 Faulkner 461 (BR) i Inh llmbane 

Gomes & Sousa 1659 (BR) ; Lourenco Marques 1893 Qui ntas 11 (BR) 

1890 Junod 6 .n . (DR) i I. 189B Van dar Bossche 12041 (BB) ; 

Ko~bat Port 1898 Vander B06 5 Chc 11754 (DR) ; Inhacn I s l and I X. 

1958 Hogg 28353 (FI) i IV 1936 GOr.le s & SOUSB 1738 (BR) i Que lima ne 

d i st . Faulkner 125 (SR . C) . 

NhMIBIA Mya r a In . 1958 l1ac,:",Mill e r &: Ci ess 191 8 (BR) . 

NIGEHII. Ebute-Ik·orodu VII I. 1962 Gille tt 15345 (BR); 

Niger delta VI II . 1964 1.nderson 1392 (K); Gombc 1921 aampin a . n . 

(BR) ; Sabobu III . 1959 Bi nuyo 1.1364 (K); Bibundi X. 1891 Jungner 

2 77a (UPS) . 

REUNI ON : Cirque de Salor ize I V. 1 980 Billie t &: J adin 780 

(BR) ; Ent r e Suint Philippe IV . 1980 Billcet &: Jadin 831 (BR) . 

RWJ.NDl,; Kiga li Burgersa 1480 m VI:r 1958 Tr oup i n 7844 (BR ) i 



- 62 -

Biumba ~1400 In VII. 1958 Troupin 7953 (BR) ; Kagcra N. P .
t 

Kibu~gu I V. 1958 Troupin 6880 (ER) ; Hahare 1400 m IV 1958 

Tr oup in 6788 (BR) ; 1450- 15000 IX . 1958 Troupin 8109 (BR) ; 

Biumba ! 1400 !!l X. 1956 Troupin 2794 (BR); X. 1957 Troupin 

4917 ( DR) ; Gissako shore 1500 m IV . 1969 Bouxin & Hadoux 279 

(BR) j r·jutRra 1400 r.:J 1'roupin 5099 (BR) ; L . Ihema 1350 m IV • . 

1970 Bouxin & Hadoux 1902 (ER) ; Ki dama ;!:1 450 m II . 1958 Troupin 

9096 ( DR) ; Biumba II. 1958 Tr oupi n 5977 (ER) ; Kage ra N. P. 

Trou pin s . n . ( ER); 13701ll Troupin 6111 (DR) ; Bugeser a Troupin 

s . n . (BR) ; L . Kiva , Nyarnashabe 1530 m 1929 Bouxi n 528 (BR) . 

SENBGt.L : XII . 1947 Bcrhaut 731 (BR) ; Daka r - hnnee II . 1948 

hdam 557 ( BR ) . 

,sEYCHBLLB,s : Hahe XII. 1929 lIie l sen 1329 (C) i Par s lin x. 

1970 Schl i e ben 11743 (DR) ; Hahe X. 1976 Ghyoot 22 (BR) ; 

SIl:lRRh Lt;ONl!: : Afzeliu6 five collecti ons s . n . (UPS ); 

Buttam shore kfzelius s . n . (UPS) ; Yoni mamila XII . 1950 Ki ng 

5B (K) ; Ma fnr. XI. 1955 Marmo 173 (K) . 

50COTR;" : Kishen Valley VIII . 1956 Gwgnne 63 (BR) . 

SOUTH ;~FHICJ.. : Meze ppa bay III . 1952 The r son 1215 (S , 

UPS) i Na i Durban I. 1930 Nielsen 1401 (C) . 

SUDJ.N : Yei -hiver Switoe 435 (UPS) ; Bahr 01 J ebe l Valley 

1906 Jardika 80 (HR) . 

TJ1NZ.I .N IJ... : +4 km N . E ~ of Ki gonsera : 960 m IV . 1956 Hi lne-

900 X 1955 Milne- Red-
Redhe ad & Taylor 9722 (BR) ; Kigombe 1 m . 

head & Taylor 7276 (EN) ; IV . 1953 Drummond and Hemsley 323 
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(BR) j Bush iri Esta te 1950 F~ulkner 615 (DR) ; Aman i I . 1950 

Verdcourt 15 (DR) i Siyi near ,mani 1950 Ver dcourt 24 (BR) i 

Ta nga II. 1893 llolbens 163 (UR) ; Ka kombe VII . 1959 Ne~7 bould 

& Harley 4260 (BR) i S. Amnni IV . 1969 Ngounda i 311 (BR) ; 

Masssgu ti VI . 1931 Schlieben 677 & 1148 (DR ) ; Mha l i pen i nsula 

VII I . 1959 Harley 9446 (Bfl); Kungwe mountain 1575 m VII . 

1959 New bould & Harley 4579 ( BR) ; Lushoto 1515 m I . 1966 

Archbold 670 (BR); Pangani beAch IX . 1950 Faulkner 668 (BR) ; 

Rukwu Valley I. 1947 Pielou 54 & 73 ( BR) ; Ul ungurus 1212 m 

I . 1935 Druce 427 (DR) ; hrus hn di s t . ! 1215 m X. 1965 Gr eenway 

and Kaouri 12188 (BR) ; Ki datu II . 1971 Mhoro 495 (UPS) ; 

Kiberogc IV . 1971 Hh or o 1039 (UPS) ; XII . 1921 Fri9 '! 3604 (UPS ) ; 

Usumburas- urira road IV. 1953 Van dor Bcn 335 (BR) ; Bulimba 

914 0 v. 1975 Kahuranga 2656 (BN ) ; Nakn Wali River 930 mIll . 

1956 Milne- Redhead & Taylor 91 26 (BR) ; Madanga soa l ovol 

Morogor o :670 m XI . 1934 Bruc e 93 (FI) j VII . 1955 Tanner 1926 

(BR) ; Insel Mafia VIII. 1932 Schlie ben 2681 (BR) ; Dar es 

Salaan ar ea sea l e ve l III~ 1968 Batty 15 (BR) ; Ma bnko . L. 

Victoria XII. 1939 Sr oClY S. 1076 (BR) . 

TOGO: LOJlle i-lrov . Warneke 272 (BR) . 

UGh NDA : w. Ni l e d i f; t . :910 IX . 1953 Chanc e llor 299 (BR) ; 

Ruwenzori Hau~an 288 (BR) j Tor or o 1200 m IX . 1963 Ma r cello 

s . n . ( BR) . Route KaopHl a - Be runda XI . 1957 Bamps 72 (BR) ' 

YBNBN REPUBLI C: Nont es kad i ensia Ba l gh oao a" n . 

(e) ; For 6kal 370 & 371 (e ) . 
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ZAIRE : Albert National Park , K atanda 950 mIl . 1957 Lebrun 

7603 & 7671 ( BR ) i I sahalilui +1 000 m X. 1937 Lebrun 8002 & 8071 

(BR) ; Ru~aka : 1600 m ~ . 1947 Ge rma in 3374 (BR) ; De Wi tte 9889 

(BH) j +1400 mIX . 1954 De ~litt e 11110, : 950 m IX . 1954 De 

\/ i tte 11321 : 925 m. I. 1955 De rlitte 11710; : 1000 m II . 1956 

De Witt. 12941 & 12992 , !1023 m VII. 1956 De Wit t e 13305 & 

13369 , !1 025 mIX . 1956 De "itte 13471 & 1348.8 , ! 915 m. 1956 

De \'I i tte 13689, : 1010 m XI. 1956 De Wit t e 13780 , : 935 m XI . 

1956 De Wit te 13800, 13841 & 13897, ~970 • I . 1957. 

De l'I itte 13954 , 13996, 14005 & 14024 , ! 1oo o . II . 1957 De 

!fIittc 14062 , 14074 , 14086, 14098 , 14180 & 14192, :1100 m III . 

1957 De Witte 142114 , 14225 & 14258 (a ll DR) ; Yangabi : 470 0 

VII 1941 Loui s 15565 (BR) ; Ba 10mba IV . 1905 Laurent 54 (BR) ; 

Nvembo I . 1907 Vanderys t 182 Om) ; Kilobola V. 1906 Pynaer t 

70 (BR) ; N. Kolia ka ndo 1903 Laurent 42 ( BR) ; Bambesa III . 

1935 Steyaert 127 (BR); Yalinga XI . 1922 Lc Teafu 4336 (BR) ; 

Haute - Kott o VIII. 1922 .I. . E. F . s . n . (BR) ; Bamania VI II . 1914 

Na.nnan 115 (ER) i R. zun gbc II. 1936 De Gr ne r 453 (BR) ; Ruz i zi 

pluin I . 1950 Ge rma in 56}8 (ER) i Son go l ol o XII . 1959 Camper e 

1040 (BR) ; Madimba Kimpak o IV . 1960 Campe r e 1917 (BR) ; Lake 

Banza IV . 1960 Camper e 1872 (BR) ; L. Edward : 925 III IX. 1954 

De Witte 11461 (DR) ; L. Kivu 1500 m XII . 1953 Rich- Sermolli 

152 (FI) Mvuaza IV. 1948 Devred 172. (BR) ; Vanderyst 17571 

(BR)i N£umu Dimi IV . 1953 Calens 1570 (BR) i Lovaniuc IX. 

Carrington 62 (BR) ; Beni 1200 mIX . 1936 Gille 236 (BR) j 

1965 

IV . 
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1914 Hequaert 3388 (DR) ; Kiaa n gan i VI. 1979 Lineo.ski 52575 
( BR ) ; Lwiro 1700 In I. 1972 Auqu i e r 2187 ( BR) ; be twoen L. Ki vu 

L . Bdwa r d 1460- 2000 0 !937 HUr.lbl:lr t 8171 ( BR) ; Ynn gll bi +470 m 

VI I . 1938 Loui s 10398 (BR 4 FI) j Nay Yo Na t o ! 950 Q XI . 1935 

DE Wi tte 2020 (l~R) t Kar i s i mbi v . 1934 De \/ i tt 16.n (BR) ; 

Landnna VIII . 1895 Deur cvre 217 (SR) ; Ougi VI II . 1914 Boquaor t 

5307 (DR) ; Boombell u IV. 1913 De Gi or gi 395 & 478 (BR) ; 

Bilir.lolo I I . 1913 Dc Gi or e i 353 (SR) ; IX. 1913 Do Gi or gi 1307 

CBR ) ; K~scnsa II. 1912 Bequaert 236 (SR) ; Bokada IV . 1913 

NEli s 6 . n . (BR). ; ~fokaba VIII. 1913 Vanderyet 1663 (SR ) j 1110. 

Basal i +470 m I X. 1938 Louis 11159 (DR) ; Luku!a VII . 1913 

Bequac rt 653 (BR) ; Mongala 440 r.l II . 1909 Thonner 208 (SR) ; 

Sakuma I I. 1941 Houl otaert 107 (BR ); Ki aantu Callons 95 (BR); 

Crokola 27 (SR) i Kanunkina I I . 1936 Luxen 430 (BR) ; Ngilli ov 

1920 Billomae r t 52 (DR) i Eala 1906 Punaer t 633 (BR) ; Ikelunda 

1913 Bonnwair 17 (DR); Ki sengu Vanderys t s . n . (BR) i Asbri da 

!1 650 m IV . 1960 Hendr i ckx 7645 (DR) ; Loman i 1891 DeBcampe 

131 Om) i Ha l e ina 1. 1903 Lauren t B. n . (BR) ; between L. Kivu 

"& L . Tanga ny i ka .xII . 1911 Frie s 1437 (UPS ) ; Ka t ana I X. 1953 

Van De r Ben 833 OlR) ; L . Ki vu 1'.60 m Ge rma in 3297 (BR) j Pla in 

of L. Ed wa rd VI ~ 1945 Gc r~ain 3843 (DR ) j Kimwenza III . 1966 

Br eyen~ H. 100 "(DR) j Di baya X. 1956 Li ben 18}8 (DR) j L . 

Tumba 350 m X. 1957 Thonet 76 (BR) ; Goma 1460 m Haudc t 574 

(BR) ; Lube r o 1"580 m IX . 1959 Leona r d 5319 (BR) ; Kaba r e 165 

1700 m XI . 1956 'l'r oupi n 2908 (DR) ; ki obo 350 ID IV . 1940 Don1& 
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236 (UR) j Luki I. 1947 Donis 1432 (BR) ; Eal a garden Leonar d 

903 (DR) ; Luburnbashi III . 1970 Li naowski 10147 (BR) ; Euv de 

Lakandu VI. 1905 GOGS8<:rt B. n . (BR); Yukari 1913 Bavi c chi 223 

(BR) ; Kionzo XI. 1913 Ureschueven 970 (BR) i Myans j or e V. 1899 

Dupius S ,.h . (BR) ; Monda IV . 1913 Vanderyst s . n . (BR) Dima VI . 

1913 Vande ryst 915 (BR) , Kikwit I . 1914 Vanderyst 2875 (BR); 

Kisantu II I. 1911 V.anderyst s . n. (BR) ; Kama 1909 Allard 

36 (BR) ; Catra 41 O:!k ); Inkin Valley 1910 Allard 482 (BR) ; 

Ki santu 1907 Gi llett s . n . (BH) ; Bambila X. 1950 Vas 101 (BR); 

Sangula Sapi n s . n . (DR) ; Lad j a IV . 1939 Gillardin 541 (BR) ; 

Imesc 1912 Sap in s . n . (DR); Kcchcro 1958 Thanner 75 (BR), Uvirll 

+773 m VII. 1955 Seymonens 1117, 1240 & 1253 (BR) i : 800 m XI . 

1955 Seymoens 1924 (ER) : Bopotc , Anhohe VI II . 1896 Thonnor 3 

(BR) ; Bcnja Hussoi n X. 1903 Laurent s . n . (BR) ; Kisantu 19}2 

Vanduryst 35161 (BR) , Vanderyst s . n . (BR); Kisan tu IV . 19}0 

Vanderyat 24606 (DR) ; Lulubourg 1930 Vonderyst s . n. (BR) ; 

Formulut 1932 Vandcryst 28911 (DR) i Sonso 1932 Vnnderyst 28892 

(BR) ; Kiwango 1926 Vunderyst 1912 (BR); Eal a VII . 1936 Cauteaux 

3 (liN) ; Kipako 1932 Vanderyst 20218 (BR) j Lindi 240 m 1955 

Schlieben 5295 (DR) ; IX . 1936 Couteax 93 (BR) j Sangal a VI . 

1914 Ve rmocscn 415 (DR) j hn gessera IX . 1953 Vnn de r Oosten 56 

(BR) j Qur.1 IX . 1914 Bequacrt 5815 (BR) j Katanda :1000 mIX . 

1974 d ' Haurt 78 (DR)j tlyokakoca ! 950 m I X. 1974 d ' Haurt 46 

(BR) ; Bumbcsa III . 1935 Steyac rt 119 (DR) j Mulugu 1974 

Hendrickx 37 (BR) j Kania~a, Haunt Lomami +860 m IV . 1943 
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Mullende r s 479 ( DR) i 'iI . Ka t ana ! 2200 0 1929 Van dO T Houdt 

283 & 296 (BR) j L. Edward , Vits humb i Bay I . 19S3 Van da r Bon 

6 (DR) i Aknnyarnak olilll VI. ' 1953 Van der Ben 555 ( DR) Baudon i ­

nvil l e VII . 1957 Dc vr Cd 3475 (BR) j Ki san tu 1935 Louie 10 

(aR) j Yelulut cha ! 470 ~ XI . 1938 Loui o 12807 CBR) ; Bandwana 

Ya Lome 1+70 m III . 1938 Loui s 8540 (BR ) i Bogambe V. 1955 

~ura rd 886 (DR) ; Bamb~sn III . 1935 St eyaer t 42, 50, 8 & 78 

(DR) ; XII , 1952 Ge r a rd 436 (fiR) j VI 1954 Shroure 70 (SR) 

Ca!'~oba N . P . VII I . 1950 Noi r f a liee 661 (DR) I X: . 1952 Noirtaliec 

822 ( BR) ; r. 1950 Saege r 67 (BR) ; VII •. 1952 Tr oupin 1476 & 1551 

(DR) j VI . 1952 Tr oupi n 1261 (UR) j VIII . 1951 Saege r 1313 (DR) j • 
VIII 1952 Troupin 1443 , 1808 & 1855 ( DR) I VII 191. 8 Tr oup i n 

3113 (BR) . 

ZM1BIA (N . RHODESHII;,) : Chikoma mi ss i on X. 1955 RobDon & 

hngu8 14 (DR) ; Ndol a I I . 1954 Fanswe 773 & 443 ( BR) j Haponza 

wes t +1060 Robi nson 260 (BR ) ; Lunzua valley above ka f ak ulo 

+940 mIll . 1955 ~i cha r d s 4787 (BR ) ; Muf ulira +1 210 ~ I . 1948 

Cruse 167 liR) ; Mufulira 1950 Cruso s . n . (BR) . 

ZIMBAB~/E ( S . RlIODE!;.iIJ. )Beobwe f or c(;t 1934 Mart i n A 1?/}4 

(BR) ; Unswcswc Niver I ~ 1958 Mitler 4957 (BR) ; Chi r i nda de 

Wi lde 1920 (BR) ; Ch ipi n gn Ph i pps 622 ( BRh Umtali ? 3700 m 

II I . 1963 Bhase 7961 (DR ) . 



TABLE LA: Heasurccents o f Poll e n Mor pho l og i ca l Characte r s fro m Flv~ Ge DCfa o f Acantbaccae. 

The Range of 10 Mea eu.r cments . All measurements are 1n/~ •• 

, . 
Speci e s OUWICTER , 

. 
P EP SP HP E EE SE HE DP( O) CO ; , 

1.-2 1.-2 7_8 " \ Graphtopl!xllum pictu. 57-61 3-4 2-3 1._2 5:>-60 &-_4 4S_48lf5.-'7 , , 

• 

, 
Jacobl.nJ.a }l!.~ 59-6. 2-] 1-2 1-2 31_3 5 • ' 3-' 2- 3 1-2 3-5 Sl-S~ \ 

24-27 , 
.Justlc:la naTa 42-48 2-3 0.5-1. 1-2 26-30 5-7 4-6 2-3 2-3 - , 

• • 
, 
~. hysso p.1folla 52- 56 2- 3 1-1. 5 ~6 ~2 2_ 3 2_ 3 6-7 7-8 24- 27X2- la 

I 
7 

, 

2,. nata.laIBis 40-45 2- 3 1-1.5 1.-1.5 28- 30 2-. 0 . 5-1 2_ 3 5_7X7-8 33- 36X4_ 6 , 
.1. -pi.nguJ.Rr 4.5-09 2-] 1- 2 1-2 1:6-31 4-5 2_ ] 1-2 2_3X4-S 

21.-25 

~. sch.t.perl 52-55 2_] 2-] 0 . 6-1 33-36 5-3 3-< 1..&-2. 4-5 -
. If}-22 

~. t.rlnerwa 38-42 2- ] 1- 2 1-2 22- 24 3-4 1.-1.. 5 2_] 3-'X5_7 32-3 S,l!2l-4; 

ifaekaya -bella 59-65 4-5 2-] 2- 3 52- 5 5 3-5 2-3 2- 3 8-9 44-4n~ 

Styasas~a sp. nov. 52- 55 3-4 1.- 1. 5 2-2 . 5 - - - - 5_ 6 . -

For Abbrevi ations see tabl e lB. 
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T.\BLE 1 8 . Measureme nt s of Pollen Morphol ogi cal Charo!!lc t cr s from 

Five Ge ner a of Acant haceae . Each Figure 1s the 

j\v(!rage of 10 Measur ements 1n fm. 

--
C H h RAe T E I 

Spe c i e s 
P EP SP NP E EE SE NE A 

Gra,Et0 l2:h:illum 59 4 2. 5 1. 5 56 3 2 1 ora - 8 
Ei ctum colp! _ MXS 

.~~cobinia 916Z- 59 3 2 1 34 4 3 1 or a • " 6 
i o v i! i:i co lpi • 52Xil 

Justicia flava 45 2 0 .5 1. 5 27 7 4 3 3 -
J . hvssonifo l i a 54 2 1 1 40 5 2. 5 2. 5 or a • GX8 
- c ol pi • 25Xo1 

J . nat al ensis 42 2 1 1 29 3 1 2 ora· 6X8 
- co l pi • 3tlxS 

;c. Eingui or 47 3 2 1 29 4 2. 5 1. 5 3<4 
23 

J • schimEc r i 54 3 2 1 35 6 4 2 3X4 
. - 20 

J . trine r va 40 3 1.5 1. 5 24 3. 5 1 , 5 2 ora · 4X6 
- co l pi • 37X3 

Nnckaya bella 62 4 2 2 59 4 2 2 or a · 9 
col pi 47 xG 

~t:iasasia sp . 53 4 1 . 5 2. 5 3 

nov . 

ax i " . EP ~ e xine at po l e s , SP - s cxi ne 
;\bbr e vlat i ons : p '" pol ar 

i t ol e, E. equat orial 
at po l es , NP • nex ne a p , 

"E _ exine a t e quo!!Itor , SE • sc xine at 
d i ame ter , ~" 

E i a t equa tor , f\ • apcrtur..:ls . 
equat or, N K ne x ne 

I 

\ 

\ 



o 
"-

i 

TABLE 2A . !iccsur~C\ents o f Po lle n Mo r pho l ogica l Cha racter s from Nine specie s o f i .sy s t as i a Blume . 

The Range o f 10 Mea s u r e me nts. All measure me nts are in 'm. , 

C H A R ACT E R 
Specie s . 

P BP SP NP B EE 

r.s y sta sia calyc ine 79- 83 4- 6 3- 4 ' - 2 ~7_51 11- 13 

A. c ha r mian 105- 112 6- 8 2- 4 3- 5 63_ 71 19_ 21 

A. drakebrocy-~anll 79 - 87 5- 6 2- 3 2- 3 4 7- 53 9- 11 

!!.. ~.!.!..c:E. 56- 87 4- 6 1- 2 3- 4 36- 50 8- 14 

~. guttate 81- 92 6- 7 2- 3 3- 4 49 - 56 13-16 

!!.. macroc a rpa 62 _67 2- 4 1- 2 1 - 2 4 3- 48 4_ 6 

1. oppositifl~ 69 - 76 4- 6 2- 3 2- 3 47- 50 9 - 1 2 

A. scande n.s. 85 - 89 4_ 5 2 2_ 3 55- 57 5_7 

~ .. schimpc r i 68 - 75 5- 6 2- 3 2- 4 112 - 48 13- 16 

. 

F.~ Abbr~viations see tab l e l B. 

S B NE 

7- 8 5_ 6 

'3.4-16 5- 6 

6_ 7 2- 4 

6_ 8 4- 6 

9 - 1 2 2_ 4 

1- 2 2_4 

5_ 8 3- 4 

2- 3 3_ 4 

9 - 12 3- 5 

DP 

3_ 5 

5_ 6 

5_ 6 

3_ 5 

4_ 5 

5_ 6 

3- 4 

6- 8 

2- 4 
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T.\BLE 28 . Measure ments of Polle n r.lorphol oglcal Cho!llracter lJ from 

Nine Species of Asystas i a Bl ume . Each Plqure 1s the 

Aver agE'! of 10 Measur ements in }Im. 

-
C H r~ R ACT E R 

Species 

P EP SP N P E EE SE NE A 

-
iI • calyc i na 81 5 2 3 49 12 7 5 ·1 . -
r::. • c ha rmian 109 7 3 4 66 21 15 6 5 

11 . drakcbrockmani 82 6 3 3 50 11 7 4 G 

,\ . gangetica 74 5 2 3 46 13 8 5 4 _. 

r::.. .9,.uttata 8 7 7 3 4 51 15 11 4 4 

. 65 3 1 2 46 5 2 3 6 .. . macr ocar pa . -
!\. 0,epositiflor a 73 5 . 5 2 . 5 3 49 7 3 4 8 

!:... ~ndens 88 5 2 3 56 7 3 4 0 

~. schimQe r i 73 6 3 3 44 15 10 5 3. 5 

Abbr e via tions as in Tabl e l ·a 
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Hcasu~crnents of Polle n r1or pho l ogical Characte rs 

fro m Twelve Speci me ns o f :,systasia gangctlca subsp . 

gangetlca . Each Fi gure i s the Ave rage o f 10 

Hea sur e me nts i n pm .. 

C H l\ R A C T E R 
Collection 

P EP SP NP E EE SE NE 

Kadir A 2705 73 6 2 4 48 13 8 5 

Gilli s 7917 77 5 2 3 . 7 13 8 5 

lIa,,,aii n o . c a l l . OHAU 80 5 2 3 47 12 7 5 

Bar nes 83 84 6 2 4 46 l ' 9 5 

Kc\oJ K 226 9 87 6 3 3 50 13 9 4 

Stc3rn 33 73 5 2 3 48 13 8 5 

Franck 1084 77 5 2 3 49 13 7 6 

Fr anck 1054 86 6 2 4 4 7 13 7 6 

r~ckce 1809 75 5 2 3 44 13 8 5 

Dr emer c t a1 190 70 6 2 4 48 13 8 5 

Uanntor p 2587 76 5 2 3 48 12 7 5 

Sor e nse n et a le 1938 7. 5 2 3 47 14 8 6 

. . 

,\bore v l"at i 6 ns as i n Tabl e 1 ,S 

t, 

4 

5 

4 

4 

5 

4 

5 

5 

4 

4 

4 

3 
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T.'BLE 3B : Measurement s of Polle n Morphol ogi c& l Characte rs from 

44 Spp-cime ns o f ~. gangctica subsp ~ micrentha . E h 

Fi gure 1s the Average of 10 Meesur cr.lcnts Infm. 

Colle ction 
p EP 

\'iilliamson 71 68 5 

Friis e t a l. 1565 69 5 

De Wild e 4680 72 5 

Dc Wilde 7631 68 5 

Ensermu 414 68 5 

Ensermu 4 30 67 5 

Ensc rmu 450a 66 5 

Ens e rmu 450b 68 5 

Gi l bert 1608 67 5 

Gilbe rt & Thulin 8 45 70 5 

Hoone y 5651 69 5 

Hooney 5867 70 4 

Mooney 8837 72 5 

Pnppi 4071 69 5 

\lc stphal 2832 70 5 

Ga vage 2 66 5 

Dr ummo nd & He msl e y 104 56 6 

Gccster a nus 6254 66 4 

Powek 6742 75 5 

St o l z 290 66 6 

Faul kner 125 77 6 

Felling 3.5 70 5 

I!agerup 843 11 5 

Jeff r ey 35 5 69 5 

Frie s 3597 67 5 

Nielsen 1450 78 5 

C H h RAe T E R 

SP 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

2 

2 

2 

1 

2 

1 

2 

2 

2 

2 

2 

2 

2 

2 

NP 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

3 

3 

4 

4 

3 

3 

3 

3 

3 

E EE SE 

43 15 8 

42 12 7 

44 11 6 

44 13 7 

40 1 2 7 

40 11 6 

42 13 7 

45 12 7 

42 12 7 

42 13 7 

44 13 7 

47 9 5 

44 12 7 

42 12 7 

43 14 7 

41 11 7 

36 12 7 

40 12 7 

46 1 3 7 

39 11 6 

47 13 8 

40 13 8 

42 12 7 

42 11 7 

4 3 12 7 

50 14 9 

NE 

7 

5 

5 

6 

5 

5 

6 

5 

6 

6 

~ 

5 

5 

7 

4 

5 

5 

6 

5 

5 

5 

5 

4 

5 

5 

3 

~ 

~ 

~ 

3 

4 

~ 

~ 

4 

3 

4 

4 

3 

3 

3 

3 

2 

~ 

3 

3 

3 

~ 

3 

4 

4 

~ 
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TABLE 38 (Cont 'd) 

I Co lle ctio n 
C H A RAe T E R . _._6 

P EP SP NP E EE SE NE A 

I:Jood 1006 76 5 2 3 48 12 7 5 4 

J ardika 80 66 5 2 3 43 12 7 5 4 

S\IIi toe 1135 71 5 2 3 43 14 8 6 3 

Drummond 3231 64 5 2 3 37 11 7 '- 4 

Faulkner 615 69 5 2 3 48 13 1 6 4 

Gr eenway 11580 69 5 2 3 39 11 7 4 '-
Verdcourt 16 5 1 4 45 11 6 5 4 

Hepper & Wood 5977 66 5 2 3 40 11 6 5 4 

:l.uqui e r 2 1 87 61 5 2 3 47 12 1 5 5 

Chcsqui e r e 35 38 68 5 2 3 45 14 7 7 4 

De Wi l d e 1 4086 10 5 2 3 4' 14 8 6 4 

Fries 1 4 37 69 5 2 3 40 10 6 '- 3 

I\!<lrsso n 115 59 5 2 3 36 8 5 3 3 

,\ ngus 1073 71 5 2 3 42 13 1 G • 
Cruse 167 76 5 2 3 • 3 12 7 5 • 
Frie s 3604 58 5 2 3 31 11 1 4 3 

Chase 79 61 70 • 2 2 .4 12 1 5 5 

Chase 1733 70 5 2 3 ., 12 7 5 4 

Fo r abbreviat i ons see Table lB 

• 
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T,\BLE t1A: Me asureme nts o f .Gr o ss Mor pho l og i cal Charact e r s f rom 

28 s pecime ns of l\a ganget i c a s ubsp. gangc Uca . 

Fi gur e s 1n mm .. 

e H A R A e T E R 
Co lle ct i o n 

LL LW BL KL e L SSL ePL 

Thanika.imoni 1538 34 . 0 24 . 0 2. 0 8. 0 S3. 3 17 . 0 25 . 0 

Pr anck 1054 43 . 0 35. 0 :1 . 5 ) ~ .. l Sl . 1 ?1 . 0 31 . 0 

Fr anck 1084 37. 0 24. 0 1 . 6 6. 5 ' 38 . 8 20 . 0 -
Hannt or p 2587 31 . 0 22. 0 2. 0 6. 0 2 5 ~"" 16 . 5 25. 0 

Br eme r e t al e 190 19 . 0 1 5 . 0 1. 0 5. 0 26. 7 12 . 1 -
Sur e ns e n e t a 1 1983 33. 0 18. 0 1. 5 7. 5 39 .3 20 . 0 25 . 0 

Gi llis 7917 31 . 0 30 . 0 1.5 6. 0 39 . 0 18 . 0 -
Degene r & 4 1 . 0 30 . 0 2. 0 5. 5 33 . 0 17. 5 -
J a ka wa t o 10123 

Kc w K 2269 51. 0 20. 0 1 . 5 6. 0 30 . 0 20 . 1 25 . 0 

Ste nrn 33 25 . 0 20 . 0 2. 0 5. 5 35 . 0 16 . 1 -
Ni e lse n 79 5 65 . 0 38 . 0 2 •• 4. 5 20 . 0 4. 1 -

. 
26 . 0 1 4 . 0 1 Thwaite s 1988 140 . 0- 32 . 0 - ... -

• 
Larsen s . n. 40 . 0 26 . 0 - - 38 . 0 18 . 0 -
Zill'Jncr ma nn 67 60.0 40 . 0 - - 34 . 0 17 . 0 -
Mc kee 1809 - - 10 . 0 , 2 . 0 10 . 0 --
Vli qht 2269 - 7. 0 34. 0 20 . 0 21 . 0 - -
Ebr nes 83 7. 0 j4 . 0 17 .. 5 -- - -

SD 

5. 0 

5. S 

-

-
-

-
-
-

-
-
-
-
-
-
-
-
-
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T{IBLE: il l> (Cont ' d) 

C H ,\ R A C T E R 
Co l l ection 

LL LW BL KL CL SSL CPL SD 
< 

Franck 348 - - - 7. 0 34 . 0 20 . 0 21 . 0 -
Rob inso n 178~ - - - 6 . 0 33 . 0 16 . 0 - -
KCvl s oo n . - - - - 27 . 0 17~ O - -
Kadir ;\2 705 - - - - 32 . 0 19 . 0 27 . 0 -

Bourne 5085 - - - 8 . 5 36. 0 - 25 . 0 -
Brumbach 66 38 - - - 5 . 0 28 . 0 10 . 0 - -
Cr o.mer 4 776 - - - - 33 •• 15 . 0 - - , 

Ri c h a r dso n 15443 - - - 10 . 0 35 . 0 20 . 5 - -
Rusle y & Squir e 38 - - - - 40 . 0 19 . 5 - ~ 

Gambl e 1190 1 - - - 6. 0 n !o 20 . 0 26. 0 5. 2 

Vuh l s oon. - - - 8 . 0 32 . 0 18 . 0 - -

Abbr eviations : LL = l eaf l e ngth , LW ~ l eaf width , 8L - bract 

l e ng th , KL = calyx l e ngth , CL m c orolla l ength , 

S SL = style and st i gma l e ng th , CPL. capsu l e 

length , SD _ s eed di amet e r . 
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TABL E 4 B: Heasurementw of Gr oss Mnrphol ogi cal Char ac t e rs 

f r om 68 Specime ns of ~. gangetica subsp . mic rantha 

Fi gur e s in mm .. 

C H h RAe T E R 
Co llection 

De I.Ulde 7631 

Friis 1706 

Gil ber t & 
Thul in 65 2 

Ga vage 2 

Leeuwc nbe r<J 
1737 ( OR) 

Drummong & 
He ms l e y 1049 

Kerstin &. Lanart­
Holm 16 

LL LW BL KL 

38 . 5 22 . 0 1. 5 6. 0 

61 . 5 39 .. 0 1. 6 6 . 0 

70 . 0 28 .. 0 2 . 0 7. 5 

52 . 0 29 . 0 2 . ~ 6. 0 

70 .. 0 3t1 .. 0 1.0 5. 0 

38 . 5 23 . 0 1. 0 5 .. 5 

52 . 0 27 . 0 1.5 5 . 0 

Jungne r 12 32 . 0 21 . 5 1. 5 5 . 0 

Frie s 3596 25 . 0 17.' 1 . 6 7. 0 

Fries 359 7 49 .. 0 31 . 0 2 .. 0 6 . 5 

Wood 1006 40 . 0 26 . 0 2 . 0 6 . 0 

He ppe r & \l;ood 597 ~ 48 . 0 27 . 0 1. 0 5.5 

!iage r up 0·13 

Ni e lsen 1450 

Drummond & 
He msle y 32 31 

De Wilcle (39 0 1 

Gilbe rt E, 
Thulin 815 

Pappi 40 'l 1 

Drummond & 
He msl e y 39 14 (S ) 

Geester~nU5 62 54 

48 . 0 38 . 0 1 . 0 6. 0 

29 . 0 19.0 2. 0 7. 0 

41 . 0 27 . 0 1 . 5 6 . 0 
I 

34 8 0 16 . 5 1. 0 5. 5 

)1 . 5 1B. 5 1. 6 5 . 0 

100 . 00 50.0 1. 3 4. 0 

40 . 0 34 . 0 1 .. 8 6 . 5 

47 . 0 26 . 0 1. 5 5 . 0 

CL SSL CPL so 

17. 5 9 . 5 24 . 5 4. 5 

16 . 5 8.9 22 . 0 5 . 0 

20 . 0 10 . 6 25 . 0 5. 0 

18 . 0 5. 9 22 . 5 4. 5 

14 .. 5 7. 5 23 . 0 4. 5 

18. 0 8 . 0 24 . 0 5. 0 

20 . 0 9 . 5 24 . 0 5 .. 0 

17 . 5 B. 8 23. n 4. 0 

24 . 7 12 . 8 2B.' 5. 0 

25 . 0 13 . 0 25 . 0 5. 0 

20 . 0 11 . 0 25 . 0 5. 0 

18 . 3 10 . 0 25 . 5 5. 0 

17 . 1 9 . 0 25.5 

2~ .. O 14 . 3 23.0 

17 . 0 8 . 8 25 . 0 

18 . 5 9 . 9 

20 . 0 9 . 0 

17 . 5 9 . 9 

13 . 8 7.3 

18 . 0 9 .. U 

• 
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t ASLr:: 48 ((:ont 1d) 

-
e H I. R I, e T E R 

Collect1on: 
LL LW BL KL CL SSL CPL SO 

Sto l z 290 45 . 5 21 . 0 3. 0 5.0 22 . 0 9. 3 - -
Fau l kner 125 51 . 0 28 . 0 1 . 2 5. 5 19 . 5 12 . 3 - -
Fe iling 3. 5 110 . 0 21.0 1 . 5 5. 5 16 . 5 B. O 25 . 0 -
Jeffri:!y 355 59 . 0 24 . 0 1. 5 5. 0 13 . 9 11 . 0 - -
Thomas 5209 62 . 0 32 . 0 2. 0 5. 6 14 .. 0 6. 5 - -
Renvo i z0 797 25 . 0 111 . 0 1. 5 5. 0 1<1 . 3 - 18 . 0 -
Fau l kne r 615 50 . 0 25.0 1. 0 4. 0 14 . 0 7. 5 - -
Gr eenway & 36 . 0 20 . 0 O. B 5. 0 12.3 6. B - -
Polhill 115BO . 
Iwarsson 115 58 . 0 37 . 0 1. 5 6. 0 16 .. 5 6. B - -
Chase 7733 ( S) 55 . 0 .26 . 0 2. 0 5. 0 19 . tI 13. 3 - -
Chase 7901 70 . 0 30. 0 1. 1 4. 3 24 . 0 12 .. 1 - -
Milne- Redhead 4229 59 . 5 25 . 0 1. 3 5. 0 - B. O - 4. 5 

\'lilliu.r.1son 71 - - - 5. 0 17 . 0 11.3 22 . 0 4. 5 

Lat i l o & Daramol a - - - 4. 5 14 . 0 7. 5 20 . 0 5. 0 
2B963 

Leeuwcnbe rg 7751 - - - 6. 0 1 . 0 B. 3 19 . 0 -
Olor unfemi 30552 - - - 6. 0 - B. 5 - 4. B 

De Wilde 7093 - - - 7. 0 22 .. 0 11. 0 - -
Fri is 1706 - - - 5. 5 18 .. 5 9. 0 - -
Morton 8482 - - - 7. 0 17. 0 10 . 0 - 4 . 0 

Gccrlil1<J & - - - 6. 0 22 . 0 12 .. 5 19 . 0 4. 0 

Brlk1a:1 380 

Leeu'llenbcrg - 5. 5 15. .. 0 6. 5 21 .. 0 -- -
1737 (J~) 

Larsen 21 - - 7. 0 25 . 0 11. 3 - --, 
12. 5 Baagoe e t . 1- 179 6. 0 18 . 5 - -- - -

Bu lloc k 232 1 130 . 00 70 . 0 6 " 18 .5 12 . 5 - - I -
Greenway & BO.O 1\ 5 . 0 - - 20 . 0 - 23 . 0 4 . ·1 

Kanuri 11911l 
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TABLE 4B (Cont ' d ) 

I --
C H A R h C T E R 

Collect ion 
LL LW BL KL CL SSL CPL SO 

Ruffo 321 - - - - 12 . 0 - 21. 0 -
Tanne r ·1509 - - - - 18 . 0 - - -
Tanne r 4662 55 . 0 16 . 0 - - 18_ 0 - - -
Thu lin 8, 45 . 0 25 . 0 - - 17 . 5 10 . 3 - -
f>1hor o 872 

Turne r 5895 - - - - 17 . 5 9 . 0 23 . 0 4 . 0 

Noirfa lisc 941 - - - 5 . 0 18 . 5 11.0 20 . 0 4. 5 

Faul kner 2303 - - - 6. 0 18. 0 9 . 8 - 4 . 6 

Angu s 107 3 - - - 5. 5 19 . 5 12 . 5 - -
Chasi.! 7733 ( BR ) - - - 5. 0 23 . 0 13 . 0 - -
Hamle y 3226 - - - 5. 0 16 . 0 11 . 0 - -
Richar<.l~ 1521 - - - 6 . 8 19 . 0 10 . 5 - -
Drumma nrl & - - - 6 . 8 20.0 7. 8 - -
Hems l ey 3914 ( BR) 

Gille tt & 50 . 0 30 . 0 - - 19 . 0 - - -
Burtt 170 

80s 2357 38. 5 25 . 0 1 . 0 4. 5 - - - -
80s 2629 50 . 0 30 . 0 1 . 5 7. 0 - - - -
Fau l kner 461 - - - 5. 0 13 . 0 6 . 5 25 . 0 -
Mortcn!;(2n 4 - - - - 18 . 0 - - 5 . 0 

Ba tten- Poo l e 185 - - - 5. 0 14 . 0 10 . 0 - -
Binuyo '1363 - - - 5. 5 19 . 0 - - -
Lowe 1692 - - 2. 5 7. 0 17 . 0 7. 5 - -
Bauxin 1411 - - - 5.0 18. 5 9 . 8 - -
Troupin 9599 - - 6. 5 20 . 0 10 . ' - --
Morton & Jarr 399 4 - - 1. 0 5. 0 1 . 0 6 . 5 - .-

-
Abbrev i at i ons as in Tab l e 4A . 
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c 
Fi g, 1 

~---'--~ 

b 

1 . ..(; . Gr a p tophyllum pi c tum Gri ff . I.. I oqu ll torial view 
ahowi n& colpus , 00 and t wo colpoi d str eaks j ~ 
optical section (both X 1300) ; C, pol ar n ". (X WOO) 
s lightly tilte d . •. 



.. 

• b 

Fig;:.~"Af.-~C~J~agc~o~b~i!n~i~a!Jg~1~'~'~1~·2O~V~iii Hi ern . 
A- D, 1M photographs (X 1)00) , B, equatorial 
view ehowi~g CO l pUB , 00 , and fO UT rows of 
circular , r et i culate ineul ae B, op tionl 
sec ti on; C , SEH microgr aph ( X 1000) . 

r 
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a ( b 

• 
:n g . 3 A·C. J ust i c i a pinsui or C. B. Cl . 

;)..;\ LH photogr aph:) ( x 1400 ) ; .... e qua t oria l 
vi ew s ho\'lin lS por~ nnd 0. narrow, f a int col pol d 
streak j 11, optical sec tionj C, SEM microgr aph 
( X 1700) sho .... i n g tw o r ows o f in s ula e , por e and 
a na rrow colpoid str oak. 
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Fig ~ - r.-...n t h e a 5Cn l. mpe r oc a t . ) Dandy 1. , 
equa t orial vi ew Bho~i ng porc ~ c olpoid 

s t!-, a k and in s ul ae ; B t same under l owe r 
f ocus . ( bot h X 1200) 

r' i g . 4 C. ~ . t r inc r Ya Vnhl , SE~1 mi crogr aph eX 23(0) 
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, 
,li·1g. 5 A. - tC. Mackaya bella Ha r v . J..... i equatoria l v i ew i .1 

showing colpu6 and OB eX 1200) i G t op t ica l section 
( X 1400) ; (t , pola r view , optic a l aection eX 1}OO) 

Fig. 5 n. Styas8.s i ll. sp . no v., SEM microgr aph ( X 1300) . 



-a 

J.. s ys t a s i a calyc inl!, Nee s /I. - B, equa t orial vi e w 
(X 1200) ; ~ I showi ng por e , t hree eol po1d 
stre aks and six circula r insulae or aund t he 
porej B, optica l scct i on; C pol a r vi ew . 
t octal pe rfor a t i ons seen as white do ts . 



Fig ~ 7 A- B, J..sYstasia .ohurmi DJl S . Moore 
I.. I equato rial view , SEM mi crosraph (X 800) ; 
B, polar view , L~l pho t ogr aph (X 1000) . 



f tJ 

F i g : 8 ·,,- c, t.. s ys t as i a drakebrockclanii Turrill , 
e quatoFia l view; h . SEM mi c r ogr a ph ( X 1100) , 
B-C , LH ph ot ographs (X 14oo ) j S t showi ng por e 
and three col poi d s treaks j C, optica l s ec tion . 



a 
Fig . 9 

b 
A- B. J' S ~ 8tasia mac rocarpa Nees , equatoria l view 
ex 1400 j A sbo\'Jing pore a nd thr ee f a i nt c ol poid 
streaks ; B, opt i ca l sec ti on . 



a 

Fig. 10 

, 
b 

it-C. J.Bystasia oppositiflora Bramek . 
h- B

t 
equatorial view (X 1300) ; At showing por e 

and th r ee eolpoid str eaks ; B, optical eect i on j 
C, polar view , SEJ.! mi crogr aph (X 1300) showing 
fused colpoid streaks . 





c 
Fi g:- 12.1 A- C. haystasia gangetio E'. L . T. J.nd rfl . 

Equat orial vi ~w (X 1500) ; M, per forat i ons seen 
8S black dot s ; B, perfora tions turn whi to unde r 
lower f ocu6 ; C, opt i cal sec ti on. 
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I 

o d 

Fig . 13 A- D. Asys t asia gange tica (1. ) T. Ande r s •• 
polar ··vi e ¥t ; A, SEM mi crogr aph eX 1500) . New 
Guinea Mckee 1809, UPS i B.D , 1M phot ogr aphs 
eX 1300) , Ethiopi a Mooney 5651 , ETR ; B 
showing perfor a tions a6 black dot s ; C, 
pe rfor a tions t urn white ~d~~ l ower f ocus ; D 
optica l section . 
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Fig . 15 I.- B. J.6ystasio. gangetica (L. ) T. 1,nderl5·t 
SEM mic r ogr aphs of Beeds (X 16) ; A, Bubsp. 
gange tica , Indi a Thnnkai mon i 1S}8 , S; BI 
s ubsp . micranthR , Cameroon Ol orunfemi }0552 t K. 
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Fig . 16. Scatter diagr am illust r ating cor relation betw~en l eaf 
l e ngth (ve rtical axis ) and l ee t widt h (horizont a l axis ) 

both in rom . Note : Bullock 2) 21 i s not inc l uded . -



Fig . 17 . 

~ . 
M " Histograms 

• • • 
'" '" <-illustrating 

subsp . 9~ngetlta 

subsp . mitrBn ha 

~ 
variat i on in ta l yx length . 

vertica lly one linp repre~ent5 one co llection . 

Horizontal scale shows cl a5~ intervals for calyx 

l ength. 



... 
• o ... 

... 
• 

N .. 
.. .. 
• • .. '" ... .. 

.. 
• ., .. 

.. 
• o 

N 

.. ... .. 
• • • 

N ., '" 
N N N 

.. 
• ., 

N 

.. 
• o ... 

.. 
• 

N ... 

subsp . gftngt"Uca 

s ubs p . ~lerftntha 

.. .. .. 
• • • .. '" ., ... M ... 

... 
• o .. 

Fig. 18. Histogram 111uatratin9 variation i n cocolla leqth . 

Horizontal scale shows class intervals for corolla 

length. vertical ly one line represents one col lection 
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subs p. gangetice 

subs p. 1II1crant he 

Fi g. 19. Histograms illustr~ting variation in style and 

etlgma length. Horizonta l scale shows c la ss 

inter va l s for style and st i gma length . Verticall 

one line represents one collec t ion • 
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Fig . 20 . Scatter diagram illustrating correlation between corolla 

l e ngth ( v~r tlcd l axis) and style and stigma l e ng t h 

(hori zonta l axis) . Heas urements 1n mm . 

I 

I 



, 

FI 
d. 'II" ' '\ 

... ... 
• • 

<0 ... 

~ '" 

III' , , 
i 
• 

, 
'\ 

J ,il !I'" '" 
... 
• .. 
'" 

subsp . ga ngetictlo 

~ -61 
s ubsp . mlcrl\ntha 

i!!:l' 
I ;.,' 

II' 

I 

• 

I • 
" (..,.". 

!:!l1 
• 

. ·:il 
... ... 
• • .... 0 

'" .... 

... 
• 
~ .... 

• • 

, 'Tr 
... 
• 

'" ... 

, 
... 
• 
~ 

... 
• 

N 
<0 

... 
• 
~ ., 

... 
• 

'" ., 

I 

I 
I , 

I 
I 

Fig . 21. Histogramri llust rating variation 1n polar axis . 

Horizontal scale shows class intervals f o r pola r 

axi s . Vertically one line represents one collect i on. 
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Fi g _ 22 . His t ograms i llust ratinq varia t ion i n pollen size 

(Equatorial diameter ) . Ve r t ically one line 

represent s one col lec t i on . Horizontal 6cal r 

shows cl ass inte rva l s for equa tor i al dla~e p. r . 
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Fig _ 23. Sca t ter diagrom' 111ustrati ng correlat i on between 

Equator i al d iameter (horizonta l axis ) and polar 

axi s (verti ca l axis) . Mea s urements are 1n ft m. 
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