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Beiträge zur Kenntnis der Flora von 
Süd-Rhodesia IX.

H erausgegeben  von T y c h o  N o r l in d h  u n d  H. W e im a r c k .

(M eddelanden f rå n  L unds B o tan isk a  M useum , N :r 98.)

Scrophulariaceae (T y c h o  N o r l i n d h ).

N em es ia  fru ticans  var. d iv e r g e n s  (B e n t h .) T. N o r l in d h  com b. nova.
S y n . :  N. divergens  B e n t h . in  H o o k e r , Com p. Bot. Mag. II, 1836, 

22; H i e r n  in  T h i s e l t o n -D y e r , FL Cap. IV: 2, 1904, 193.
T y p u s  v a r i e t a t i s :  E c k l o n , Z w artehoogdens in  A lbany.
D i f f e r t  a  t y p o :  ca lcare  co ro llae  b rev io re  3— 4 m m  m odo longo.
I n y a n g a :  8 km  m eridiem  versus a pago Inyanga ad viam  prope rivulum  Inya- 

n o ri in cam po gram inoso, c. 1800 m s. m., flor. et fruct., 28. Jan. 1931 — n. 4633.

V e r b r e i t u n g  d e r  V a r i e t ä t :  Südw est-A frika , Süd-R hodesia , 
O ra n je -F re is ta a t u n d  K ap land .

U nsere  E x em p la re  stim m en  vo rzüg lich  m it d e r B eschre ibung  von 
N. d ivergens  in  der F lo ra  C apensis ü b ere in . D er S p o rn  der B lum enkrone  
ist u n g e fä h r  3 m m  (^g inch) lang. H ie r n  gibt d ie  L änge des Sporns bei 
N. d ivergens  m it 1/8— 1/6 in ch  an, also u n g e fä h r  3— 4 m m . Bei der n a h e 
s teh en d en  A rt N. fru tican s  (T h u n b .) B e n t h . (syn. N. foetens  V e n t .) 
zeigt d e r  S porn  n ach  H i e r n  eine V a ria tio n sam p litü d e  von 1/6— x\i inch, 
a lso  u n g e fä h r  4— 6 m m . B etre ffend  die L änge  des Sporns g ib t es fo lg lich  
k e in e  sc h a rfe  G renze zw ischen  den  F o rm se rien  von N. divergens  u n d  
N, fru ticans ,  u n d  ich  k a n n  au ch  k e in en  a n d e re n  h a ltb a re n  C h arak te r 
finden , u m  sie zu  un tersche iden . Ich  b e tra ch te  N. divergens  als eine 
k u rzg e sp o rn te  R asse von N. fru tica ns  u n d  red u z ie re  sie d a ru m  zu einer 
V arie tät.

Im  B estim m ungssch lüsse l de r G attung  N e m es ia  in  der F lo ra  Capensis 
b ilde t d ie  L änge  des Sporns e inen  w ich tig en  sy stem atisch en  C harak ter, 
ab er m e in e r M einung n ach  is t d ieser e tw as ü b e rsch ä tz t. Die äusseren  
V erhältn isse , T ro ck en h e it oder F eu ch tig k e it, u n te r  denen  die B lü ten  sich

7 B o ta n iska  N o tiser  1951.
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entw ickeln , h a b e n  sicher eine b e trä ch tlic h  m od ifiz ie rende  E in w irk u n g  
a u f  die L änge des Sporns. F e rn e r  m u ss das A lte rsstad iu m  des B lü te n 
s tandes in  B e trach t gezogen w erden . Die ersten  B lü ten  e iner ju n g e n  
In flo reszenz  h a b en  m eistens e inen  b e d eu ten d  län g e ren  S porn  als d ie  
a llerle tz ten  u n d  zugleich obersten  B lü ten  e iner alten . Die le tz tg e n a n n 
ten  B lüten  sind  ja  in  der Regel u n te re rn ä h r t , d en n  die P flan ze  h a t, 
w en n  diese gebildet w erden , bei d e r P ro d u k tio n  e iner g rossen  A n zah l 
K apseln  u n d  S am en fa s t a ll ih re  N a h ru n g  ve rb rau ch t.

U nsere E x em p lare  aus dem  In y a n g a -D is tr ik t h a b e n  lin ea l-lan ze ttlich e  
o d e r fast lineale  B lätter. Diese sind  doch  n ic h t ganz so sch m al w ie d ie 
jen igen  bei T h u n b e r g ’s O rig in a lex em p la ren  von A n tir rh in u m  capense. 
D ieser N am e ist ungü ltig , den n  B u r m a n n  h a tte  schon  f rü h e r  eine a n d e re  
N em esia-A rt u n te r  d iesem  N am en  p u b liz ie rt. Die K om bina tion  N em es ia  
capensis  (T h u n b .) O. K t z e  ist som it au ch  ungü ltig . E ine  b re itb lä ttr ig e  
F o rm  derselben  A rt m it lan z e ttlich -e iru n d en  bis e iru n d en  B lä tte rn  —  die 
g rössten  u n g e fä h r 15 m m  lang  u n d  8 m m  b re it —  w u rd e  von T h u n b e r g  

u n te r  dem  N am en A n tir rh in u m  fru tica ns  besch rieben  u n d  sp ä te r d u rc h  
B e n t h a m  zu r G attung  N em esia  ü b e rg e fü h rt. H i e r n  verein ig te  sp ä te r die 
be iden  oben e rw äh n ten  A rten  T h u n b e r g ’s z u  e iner G rossart, N em esia  
foe tens  V e n t , genann t. N ach den  je tz t gü ltigen  R egeln m uss indessen  
diese Art N em esia  fru ticans  (T h u n b .) B e n t h . heissen.

Die B la ttb re ite  ist z iem lich  m o d ifik a tiv  bei d ieser w ie bei so vielen  
a n d e ren  m eh rjäh rig en  K räu te rn , die in  den  S teppengebieten  V orkom 
m en. V erschiedene F eu ch tig k e itsv e rh ä ltn isse  des B odens w ä h re n d  der 
V egetationszeit, S tep p en b rän d e  etc. v e ru rsach en  ohne Zw eifel b e d eu 
ten d e  M odifikationen  in  der B la ttfo rm  bei N. fru ticans.  E s u n terlieg t 
doch  keinem  Zweifel, dass m it R ü ck sich t a u f  die B la ttfo rm  die A rt in 
zwei R assengruppen  zerfällt, eine b re itb lä ttrig e , N. fru ticans  sens. str. 
[syn. N. foetens  var. latifolia  (B e n t h .) H i e r n ] u nd  eine schm alb lä ttrige , 
N. fru ticans  var. l in e a r is  (V e n t .) T. N o r l in d h  com b. nova. Von den 
a u sg ep räg t b re itb lä ttr ig en  bzw. sc h m alb lä ttr ig en  F o rm en  abgesehen, 
k a n n  es schw ierig  sein, das H e rb a rien m a te ria l in  H a u p ta r t  u n d  V arie tä t 
zu  k lassifiz ieren . O hne K u ltiv ie rungsexperim en te  oder ohne  die b e tre f
fen d en  ökologischen V erhältn isse  zu ken n en , ist es m itu n te r  unm öglich , 
s ich er zu  entscheiden , ob die b re ite re  oder schm alere  B la ttfo rm  erb lich  
b ed in g t ist oder n u r  eine M od ifika tion  bildet.

N em esia  fru ticans  ü b e rd a u e rt le ich t S teppenb rände, davon  zeugen 
alte, m eh r oder w eniger verkoh lte  R este von Stengeln, die m an  bei m a n 
chem  a lten  E x em p la r am  s ta rk  ve rho lz ten  R hizom  zw ischen  w oh len t
w ickelten  S tengeln findet.
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Fag. 1. Samen von Nemesia: a N. 
zinnbabwensis  R e n d l e  ( F r i e s ,  N o r -  
u m d h  et W e i m a r c k  n. 2081 aus 
Z im b ab w e); b N. m ontana  T. N o r l .  
( N o r l i n d h  et W e i m a r c k  n. 4709 
au;s dem Inyanga-G ebirge). X 15.

N em esia  z im b a b w en sis  R e n d l e  in  Jo u rn . Bot. 70, 1932, 95.
I c o n . :  Fig. n o s tra  1 a.
V i c t o r i a :  ad ru inas Zimbabwe in »Acropolis», c. 1200 m s. m., flor. et fruct., 

19. Oct. 1930 — n. 2081.
I n y a n g a :  prope pagum  Inyanga in colle Chemeo in um bra saxorum , c. 1750 m 

s. im., flor. et fruct., 24. Jan . 1931 — n. 4557.

V e r b r e i t u n g :  die A rt ist b ish e r  n u r  aus Siid-R hodesia b e k an n t.
Diese A rt w u rd e  1929 von R e n d l e  in  Z im babw e u n d  im  fo lgenden  

J a h r  von u n s re r  E xped ition  am  selben  O rt e ingesam m elt. U nsere E x e m 
p la re  stim m en  ziem lich  gu t m it R e n d l e ’s B eschre ibung  von  N. z im b a b 
w e n s is  übere in . Sie sind  deu tlich  annuell, h a b en  gestielte B lä tte r u n d  
e in e n  fas t 3 m m  langen  K ronenspo rn . D er einzige nennensw erte  U n ter- 
sc liied  ist, dass die B lü ten teile  etw as k le in er sind, als R e n d l e  an g ib t; 
d ie  O berlippe  ist n äm lich  4 m m  m it den  S eiten lappen  1,5 m m  u n d  d en  
m e d ia n e n  L ap p en  1 m m  lang, die U n terlippe  n u r  3 m m  lang . Als u n se re  
E x e m p la re  an  e iner tro ck n en  Stelle u n te r  den  a lten  F estu n g sru in e n  
Z im b ab w es e ingesam m elt w urden , b e fa n d en  sie sich in  einem  w eit v o r 
g e sch ritte n en  F ru c h ts tad iu m . N ur einige w enige B lü tenste llungen  h a tte n  
no»ch eine oder zwei k le ine  u n te re rn ä h r te  B lü ten  am  Gipfel. Die e rs ten  
B lü te n  d ieser In flo reszenzen  w a ren  ohne Zweifel grösser gewesen, u n g e - 
f ä t i r  m it den  M assen, d ie  R e n d l e  an g ib t, n äm lich  die O berlippe 4—  
5 m m  m it den  S eiten lappen  k a u m  2 m m  un d  den m ed ian en  L ap p en  
2 ru m  lang , die U nterlippe  5 m m .

In  der N ähe des D orfes In y an g a  sam m elten  w ir E n d e  Ja n u a r , a lso  
in  der R egenzeit, in  e iner a lten  R u in e  a u f  dem  G ebirgshügel C hem eo 
w ied er einige E x em p la re  von N. z im b a b w en s is  ein. Diese h a tte n  g rö s 
se re  u n d  vor a llem  breitere , a b e r w en iger langgestie lte  B lä tte r u n d  g rö s 
se re  B lü ten  als die T rockenze itfo rm , die w ir  im  O ktober in  Z im b ab w e  
e ingesam m elt h a tten . Die W urzel ist d eu tlich  annuell, u n d  die B lü te n 
te ile  h a b e n  u n g e fä h r  die M asse, die R e n d l e  in  se iner B esch re ib u n g
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ang ib t. In  beiden  E in sam m lu n g en  sind  d ie  B lü ten  weiss, bei de r In y a n g a -  
F o n n  indessen  m it b lau lila  Base.

Ich  habe  selbst n ich t das O rig ina lexem plar von N. z im b a b w e n s is  
gesehen, ab er Mr. Me ik l e  in  Kew h a t  d ie F re u n d lic h k e it gehab t, E x e m 
p lare  aus u n s re r  K ollektion  n. 2081 aus Z im babw e m it dem  o b e n 
genann ten  zu vergleichen, w ofü r ich  ih m  seh r d a n k b a r  b in .

Nem esia  m ontana  T. N o r l i n d h  spec. nova.
S p e c ,  o r i g . :  F r ie s , N o r lin d h  et W eim arck  n. 3586 in  h e rb . 

L und.
I c o n . :  Fig. n o strae  1 b et 2.
H erba  perenn is u sque  8 dm  a lta ; caules singu läres vel saep iu s p lu res  

e rh izom ate  lignoso usque  2 cm  crasso  exeuntes erecti rig id i b a s i lignes- 
centes p a rce  ram osi, ram is  p a ten ti-a scen d en tib u s  vel suberectis , vel 
ra r iu s  sim plices; caules et ram i te trag o n i g labri vel su b g lab ri vel p a r t i 
bus ju n io rib u s sparse  et b rev ite r g landu loso -p ilo si laxe fo lia ti, in te r-  
nodiis u sque 8 cm  longis. Fo lia  opposita  sessilia  vel in fim a  b rev ite r  
pe tio lata , petio lis 1— 3 m m  longis, m em b ran a ce a  g lab ra  vel su b tu s in  
nerv is sparse  p ilosa  m arg in e  se rra ta  vel d ed u p lica to -se rra ta , d en tib u s 
c. 1 m m  altis; fo lia  in fe rio ra  et in te rm ed ia  ova ta  vel o v a to -lan ceo la ta  
2,5— 5 cm  longa 1,5— 2,5 cm  la ta  basi ro tu n d a ta vel su b c o rd a ta  ap ice  
acu m in a ta  acu ta  vel subacu ta , fo lia  su p e rio ra  su rsu m  d ecrescen tia  ovato- 
lanceo la ta  vel lan ceo la ta ; nervus m ed ius su b tu s lev iter e levatus a lb idus, 
nerv i secundarii u tr in q u e  2— 3 an asto m o san tes  e basi lam in ae  ascen- 
dentes. In flo rescen tiae  ±  laxae racem osae  cau lem  et ram o s te rm in a n te s  in  
fru c tu  usque 2 dm  longae; b rac teae  oppositae , suboppositae  vel superio res 
saep ius a lte rn an tes  lanceo la tae— sub lineares vel in ferio res ovato-lanceo- 
la tae  m inu te  se rra tae  vel su b in teg e rrim ae; pedicelli graciles g landu loso- 
p u b eru li c. 1 cm  longi vel in  f ru c tu  usque 2 cm  longi; lob i c.alycis 
lineares vel lineari-ob long i su bob tu si 1 3-nervii sp a rse  g landu loso- 
p u b eru li 2,5— 3 m m  longi; coro lla  coeru leo-lilacina  g labra , lab io  superi- 
o re  (5— )6— 8 m m  longo 4-lobato , lobis la te rio rib u s  et m ed ian is  2,5—
4 m m  longis et 2— 3 m m  latis ro tu n d a tis  m ed ian is  an g u stio rib u s, lab io  in 
ferio re  6— 8 m m  longo em arg ina to  in  fau c ib u s  papilloso  sed p a la to  glabro, 
ca lca re  cy lindrico  3— 4,5 nun  longo; c ap su la  com pressa  8 m m  longa  et
5 m m  la ta  subcoriacea  basi in ae q u a lite r  ro tu n d a ta  apice em arg in a ta  
su b tru n c a ta  h a u d  consp icue b ico rn u ta ; sem ina  foveolata  et tu b e rc u la ta  
1,3— 1,5 m m  longa 2-ala ta , alis tran sv erse  s tria tis  c. 0,5— 0,8 m m  latis.

I n y a n g a . :  in m onie Inyangani in ter saxa in cam po fruticoso, c. 2400 m  s. m., 
flor. et fruct., 7. Dec. 1930 — n. 3586; in m ontibus Inyanga Mts p rope  villam
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Fig. 2. Nemesia m ontana  T. N o r l .  ( F r i e s ,  N o r l i n d h  et W e i m a r c k  n. 3586 vom 
Inyangani, spec. orig, in herb. Lund.). X c. Vs.
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Inyanga Down in palude in cam po gram inoso, c. 2000 m s. m., flor. et fruct., 29. Jan . 
1931 — n. 4709; in m ontibus Inyanga Mts orientem  versus a pago C heshire in 
cam po gram inoso, c. 2300 m s. m., flor. et fruct., 4. Febr. 1931 — n. 4863.

N. m o n ta n a  schein t eine au sg ep räg te  H ochgeb irg sp flanze  zu sein . 
A uf dem  In y an g an i fan d e n  w ir sie in  m eh r als 2400 m  H öhe, a lso  n a h e  
dem  Gipfel, zw ischen  F elsb löcken  zu sam m en  m it Viola a b yss in ica  
S t e u d . w achsend . W äh ren d  u n se re r  E x k u rs io n en  a u f  den  h o c h m o n 
ta n e n  S teppen  des Inyanga-G ebirges sam m elten  w ir sie a n  n o ch  zw ei 
S te llen  ein.

D iese A rt ist m eh rjäh rig , u n d  bei ä lte ren  E x em p la ren  fin d e t m a n  ein 
k rä ftig es , s ta rk  verholztes, bis 2 cm  dickes R hizom , von  dem  m eh re re  
h o h e  Stengel ausgehen . Solche ä lte re  E x em p la re  zeigen o ft a n  d e r Base 
einige m e h r oder w eniger verkoh lte  Reste von S tengeln, w as davon  
zeugt, dass d ie P flanze  bei B ränden , die sich m itu n te r  bis a u f  d ie  hoch - 
m o n ta n e  S teppe verbre iten , ih re  L eb en sfäh ig k e it n ich t verliert.

Sie is t n ah v e rw a n d t m it N. z im b a b w e n s is  R e n d l e , die indessen  eine 
e in jäh rig e  A rt ist. Bei N. m o n ta n a  s ind  d ie  u n te re n  u n d  m ittle ren  B lä tte r 
b e in a h e  u n m e rk b a r  gestielt, m it den  Stielen n u r  1— 2(— 3) m m  lang . Bei 
N. z im b a b w en s is  sind  die en tsp rech en d en  B lä tte r langgestie lt, (3— )4— 
10 m m , m it dem  Stiel de r u n te re n  B lä tte r o ft ebenso lan g  w ie die 
S preite . Sie scheinen  sich bezüg lich  der B lü ten fa rb e  v o n e in an d er etw as 
zu  u n te rsch e id en . Gem äss u n se ren  F e ld n o tizen  ist die K rone bei N. m o n 
tana  b lau lila , ab er bei N. z im b a b w en s is  ist sie weiss, m itu n te r  m it b lau- 
lila  Base. W en n  es sich um  die B estim m ung  von H erb arien ex em p laren  
h a n d e lt, h a t  m a n  fas t ke ine H ilfe  von der B lü ten farbe , d en n  sie geht 
in  d e r Regel beim  T ro ck n en  der P flan ze  verlo ren . All u n se re  gepressten  
E x em p la re  von  N. m o n ta n a  h a b e n  eine b e inahe  en tfä rb te  gelbw eisse 
B lu m en k ro n e .

Diclis ovata  B e n t h . in  H o o k e r , Comp. Bot. Mag. II, 1836, 23; H e m s - 
l e y  et S k a n  in  D y e r , Fl. trop . Afr. IV: 2, 1906, 287. Linaria  veroni- 
coides  A. R i c h ., T ent. Fl. Abyss. II, 1851, 114.

I n y a n g a :  prope pagum  Inyanga in speluncula ad rivulum  Niarawe, c. 1700 m 
s. m., flor. et fruct., 22. Jan. 1931 — n. 4535; in m onte Inyangani in um bra  saxorum, 
c. 2400 m s. m., flor. et fruct., 14. febr. 1931 — n. 5014.

M a k o n i :  ad villam  Duniden in m uro lapideo in silva, c. 1800 m s. m., flor. et 
fruct., 9. Febr. 1931 — n. 4940.

V e r b r e i t u n g :  K am erun , A bessinien, U ganda, K enia, T angan- 
jik a -T e rr ., N yassaland , P o rt. O sta frik a , N ord- u n d  je tz t a u ch  Süd- 
R h o d esia  sow ie M adagaskar.
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Die B lü ten fa rb e  schein t bei d ieser A rt z iem lich  variabel zu  sein. Die 
E x e m p la re  vom  In y an g an i h ab en  gelbe, die aus In y an g a  weisse u n d  die 
a u s  dem  M akon i-D istrik t weisse u n d  sch w ach  b laue  B lüten. Die S am en  
s in d  c. 0,6 m m  lang  u n d  0,4 m m  b re it m it zah lre ichen  lo n g itu d in a len , 
k a m m ä h n lic h e n  E rhebungen .

Diclis reptans  var. serratodenta ta  O. K u n t z e , Rev. Gen. PI. III, 1893, 
231; H i e r n  in  T h i s e l t o n -D y e r , Fl. Cap. IV: 2, 1904, 200.

I n y a n g a :  in m onte Inyangani in  um bra saxorum  in altifruticeto, c. 2400 m 
s. m., flor. et fruct., 7. Dec. 1930 — n. 3587.

V e r b r e i t u n g :  N atal (in V an  R eenens P ass in  den  D ra k e n sb e r
gen) u n d  je tz t au ch  Süd-R hodesia .

W ie au s der B esch re ibung  H i e r n ’s in  d e r F lo ra  Capensis h e rv o rg eh t, 
h a t  Diclis reptans  eine grosse V aria tio n sam p litü d e . Die A rt u m fass t e ine  
Serie  F o rm e n  von so lchen  m it tie f  g ezähn ten  bis solchen m it g a n z ran - 
d igen  B lä tte rn . F e rn e r  u m fass t sie sow ohl d ich t b eh aa rte  als u n b e h a a rte  
R assen.

W ir fa n d e n  diese P flan ze  in  h o h e r  S trauchvegeta tion  n a h e  dem  G ipfel 
des B erges In y an g a n i in  e iner H öhe  von  c. 2400 m  zusam m en  m it Viola  
abyssinica. U nsere E x em p la re  v e rtre te n  eine s ta rk  b e h aa rte  R asse m it 
säg ezäh n ig en  B lä tte rn  u n d  stim m en  gu t m it D. reptans  var. serra toden 
tata  übere in , d ie von Dr. K u n t z e  aus V an Reenens P ass in  N a ta l b e 
sch rieb en  w orden  ist. Sow eit ich  weiss, k o m m t diese V arie tä t n u r  a u f  
h ö h e re n  N iveaus vor.

Diclis reptans  h a t u n zw eife lh a ft ih r  H a u p tze n tru m  in  den  D ra k e n s 
bergen. Sie ist n ich t f rü h e r  a u f  tro p isch em  Gebiete au fg efu n d en  w o rd en . 
D a D. rep tans  d u rc h  eine V arie tä t im  Iny an g ag eb irg e  re p rä se n tie r t w ird , 
h a t  m a n  a llen  G rund  zu e rw arten , dass sie au ch  süd lich  davon  im  Mel- 
se ttergeb irge  vo rkom m t.

B lü ten  weiss m it lila  A nstrich  u n d  d u n k le ren  P u n k ten .
Die S am en  sind  c. 0,7 m m  lan g  u n d  c. 0,5 m m  b re it m it z ah lre ich e n  

k a m m äh n lich e n  L än g srip p en  u n d  n ied rig en  Q uerrippchen .

H alleria  lucida  L., Sp. pl., 1753, 625 excl. var. ß; H ie r n  in  T i i i s e l - 
t o n -D y e r , Fl. Cap. IV: 2, 1904, 207; H e m s l e y  et S k a n  in  T h i s e l t o n - 

D y e r , Fl. trop . Afr. IV: 2, 1906, 295.

I n y a n g a :  prope pagum  Inyanga ad rivulum  in declivi silvae, c. 1700 m  s. m., 
ster., 7. Nov. 1930 •—• n. 2744; 3 km  occidentem  versus a m onte Inyangani in  con- 
valle vegetatione Cyatheae Dregei obtecta, c. 2000 m s. m., ster., 6. Dec. 1930 —
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n. 3507; in monte Inyangani in silvula ad rivulum , c. 2300 m  s. m., flor., 7. Dec. 
1930 — n. 3559.

V e r b r e i t u n g :  A bessinien, Kenia, T a n g a n jik a -T e rrito r iu m , N y a s 
sa lan d , Angola, N ord- u n d  Süd-R hodesia, T ran sv aa l, O ra n je -F re is ta a t, 
N a ta l u n d  K ap land .

H. lucida  g ehö rt zu  d en  C h arak te rp flan zen  in  d en  G a le riew ä ld e rn  
des Inyangageb irges, u n d  w ir fan d e n  sie von 1700 b is 2000 m  H öhe . 
Sie tr it t  m eistens a ls e in  3— 5 m  h o h e r S trau ch  auf.

F reylin ia  tropica  S. M o o r e  in  Jo u rn . L inn . Soc., B o t. X L, 1911, 152.

I n y a n g a :  prope pagum  Inyanga ad flumen Nianoli in densa virgulta, c. 1700 m 
s. m., flor. et fruct., 20. Nov. 1930 — n. 3131; c. 3 km  occidentem  versus a  m onte 
Inyangani in valle ad rivulum , c. 2000 m s. m., flor. et fruct., 8. Dec. 1930 —  n. 3660; 
su p ra  dejectum  flum inis Pungw e ad ripam , c. 1700 m  s. m., fruct., 18. Dec. 1930 -— 
n. 3832.

V e r b r e i t u n g :  Süd-R hodesia  u n d  T ran sv aa l.
D ie A rt schein t in  den  G aleriew äldern  des In y an g ag eb irg es von 1700 

b is 2000 m  H öhe a llgem ein  zu sein, wo sie o ft u n g e fä h r  2 m  hohe , 
h eck en artig e  G ebüsche b ildet. N ach u n se ren  N otizen e rre ic h te n  e inzelne  
S trä u c h e r eine H öhe von  4 m . Die P flan ze  h a t h e llb lau e  B lü ten . Die 
S am en  sind  fa s t 1 m m  lan g  u n d  c. 0,6 m m  breit, e tw as zu sam m en g e 
d rü c k t m it k le in g ru b ig e r od e r etw as n e tza rtig e r O berfläche.

M anulea  parviflora  B e n t h . in  H o o k e r , Comp. Bot. M ag. I, 1835, 383; 
H i e r n  in  T h i s e l t o n -D y e r , F l .  Cap. IV: 2, 1904, 237. M anulea  rhode-  
siana  S. M o o r e  in  Jo u rn . Bot. XLIX, 1911, 156.

I n y a n g a :  c. 35 km  m eridiem  versus a pago Inyanga in cam po gram inoso in 
tran s itu  haud m ultum  in fra  lim item  silvae Brachystegiae Ra.nd.ii, c. 1950 m s. m., 
flor., 13. Nov. 1930 —  n. 3052; c. 9 km  a pago Inyanga prope ripam  flum inis 
Inyanori, c. 1700 m s. m., flor. et fruct., 28. Jan. 1931 — n. 4623.

V e r b r e i t u n g :  östliches K ap land  (südlich  bis P o r t E lizab e th ), 
N atal, O ran je -F re is taa t, T ra n sv a a l u n d  Süd-R hodesia.

Die G attungen  M anulea  L . u n d  Sutera  R o t h , sind  n ic h t ganz sc h a rf  
v o n e in an d er ge trenn t. K u n t z e  verein ig te sie d a ru m  1893 zu e ine r G at
tu n g  u n te r  dem ä ltes ten  N am en Manulea. Die A u to ren  in  d e r F lo ra  
C apensis (1904) u n d  der F lo ra  of trop ica l A frica  (1906) zogen es in d es
sen  vor, sie als se lbständ ige  G attungen  zu b ehande ln . P h i l l i p s  (Gen. 
S. Afr. F l. PI. 1926) is t d en  le tz te ren  gefolgt. In  se inem  B estim m u n g s
sch lüsse l gab er fo lgende  G a ttu n g sch arak te re  an : bei M anulea  der 
K elch  von  sch m alen  D eck b lä tte rn  um geben, oder au ch  feh len  solche,



BEITRÄG E ZUR KENNTNIS DER FLORA VON SÜD-RHODESIA IX 105

d ie  B lü ten ste llu n g  eine zusam m engesetz te, se lten  e in fache  T rau b e ; bei 
S u te r a  d e r K elch gew öhnlich  von b re iten  D eck b lä tte rn  um geben , die 
B lü te n  a lle in  oder, w en n  die P flanze  eine B lü tenste llung  h a t, so besteh t 
d iese  gew öhn lich  aus e iner e in fachen  Ä hre, T ra u b e  oder Kopf.

E x e m p la re  von  M anulea  parviflora  k ö n n e n  sich  b isw eilen  schon  vor 
d e m  A nfang  der R egenperiode zum  B lühen  en tw ickeln . D as ist auch  
d e r  F a ll m it m eh re ren  ä n d e rn  p e ren n en  K rä u te rn  in  dem  In y an g a- 
G ebiete. W ir  b ra c h te n  ein  reiches M aterial sow ohl der T rocken- w ie der 
R eg en ze itfo rm  von M anulea  parviflora  zu sam m en .

D ie e rs te re  (n. 3052), d ie  M itte N ovem ber einige T age vor den  e rs ten  
R egen  e ingesam m elt w urde , b estan d  aus v e rh ä ltn ism ässig  n ied rigen  
E x e m p la re n  (3— 5 dm) m it e in fachem  oder sch w ach  verzw eigtem  Stengel 
u n d  sc h m a len  (2— 3 m m ), linealen  oder lin ea l-v e rk eh rt-lan ze ttlich en  
B lä tte rn . D ie le tz tere  (n. 4623), die E n d e  J a n u a r , a lso gegen E n d e  der 
R egenperiode  e ingesam m elt w urde, b e s tan d  aus hochgew achsenen  
E x e m p la re n  (bis 1 m) m it s ta rk  verzw eigtem  Stengel u n d  län g e ren  u nd  
b re ite re n , lin ea l-v e rk eh rt-lan ze ttlich en  oder län g lich -sp a te lfö rm ig en  
B lä tte rn , die b asa len  bis 1,7 cm  breit. Bei d e r R egenzeitfo rm  fin d e t m an  
a u c h  e inzelne  g rossgezähn te  B lätter, w ä h re n d  die e rs te re  aussch liesslich  
k le in g ez äh n te  B lä tte r ha t. Die B lü ten  s in d  gelb.

D ie A rt, die S p e n c e r  M o o r e  aus V ictoria  in  S üd-R hodesia  u n te r  dem  
N am en  M anulea  rhodesiana  beschrieb , h a t  schm ale , lineale  B lä tte r u n d  
s tim m t am  engsten  m it der T ro ck en ze itfo rm  aus dem  Inyanga-G eb ie t 
ü b e re in .

N ach  d e r F lo ra  C apensis is t die V aria tio n sam p litü d e  der B lü ten  bei 
M. pa rv iflo ra  1/6— 1/4 inch , also c. 4— 6 m m . Die K ro n rö h re  u n se re r 
T ro c k e n fo rm  (n. 3052) ist c. 5— 6 m m  lang, a b e r bei de r R egenzeitfo rm  
(n. 4623) is t sie im  allgem einen  länger, bis 7 (— 8) m m . D ie K elchseg
m en te  w e rd en  bei M. rhodesiana  als spate lig  besch rieben , a b e r au ch  bei 
M. p a rv i f lo ra  s in d  sie etw as e rw eitert u n d  m e h r  oder w en iger spatelig .

S ow eit ich  f in d en  k an n , lässt sich M. rhodesiana  o h n e  Schw ierigkeit 
in  d e n  F o rm e n k re is  der sü d a frik an isch en  A rt M. parv iflora  einfiigen.

S u te ra  Carvalhoi  (E n g l .) Sk a n  in  T h i s e l t o n -D y e r , Fl. trop . Afr. 
IV: 2, 1906, 307. C ycn ium  Carvalhoi E n g l , in  E n g l e r , P fl.-w elt O st
a fr ik a s  C, 1895, 360.

I n y a n g a :  prope dejectum  flum inis Pungwe in cam po gram inoso m ontano,
c. 1800 m  s. m., flor. et fruct., 6. Nov. 1930 — n. 2741; c. 35 km  m eridiem  versus 
a pago Inyanga in cam po gram inoso, c. 1700 m s. m., flor. et fruct., 13. Nov. 1930 — 
n. 3053; in  m onte Inyangani in fruticetis, c. 2400 m s. m., flor. et fruct., 7. Dec.
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1930 — n. 3550; supra dejectum  flum inis Pungw e in cam po gram inoso, c. 1700 m  
s. m., flor., 18. Dec. 1930 — n. 3804; prope villam  Inyanga Down in  valle flum inis 
Tanga, c. 1900 m s. m., flor., 30. Jan. 1931 — n. 4752; in m onte Inyangan i in  cam po 
gram inoso, c. 2000 m s. m., flor., 15. Febr. 1931 — n. 5092.

V e r b r e i t u n g :  P o rt. O sta frik a  u n d  Süd-R hodesia .
C. Carvalhoi ist e in  gew öhnlich  c. 1 m  hoher, b isw eilen  m a n n s h o h e r  

S trau ch . Die B lä tte r va riie ren  b e träch tlich  a n  Grösse. E x em p la re , d ie 
w ir  ku rz  vor der R egenperiode e insam m elten  (z.B. n. 2741) w a re n  k le in 
b lä ttr ig  m it n u r  c. 1 cm  langen  B lä ttern . E xem plare , gegen  d as E n d e  
d e r  R egenperiode e ingesam m elt (z.B. n. 4752 u n d  5092), w a re n  dagegen  
g ro ssb lä ttrig  u n d  h a tte n  bis 4 cm  lange B lätter. Die B lü ten  sind  w eiss 
m it b raunge lbem  oder ro stfa rb igem  S ch lund , w erden  a b e r be im  T ro c k 
nen  fa s t ganz schw arz.

Sutera  B u rkea n a  (B e n t h .) H ie r n  in  T h i s e l t o n -D y e r , Fl. Gap. IV: 2, 
1904, 299; H e m s l e y  et Sk a n  in  T h i s e l t o n -D y e r , Fl. tro p . Afr. IV: 2, 
1906, 308. L yp er ia  B u rk ea n a  B e n t h . in  DC., P ro d r. Regn. Veg. X, 1846, 
361.

I n y a n g a :  ad  viam  inter pagos Rusapi et Inyanga (M akoni D islr.?), flor. et 
fruct., 26. Okt. 1930 — n. 2320; ad  pagum  Inyanga in cam po gram inoso, c. 1700 m 
s. m., flor. et fruct., 31. Okt. 1930 — n. 2509; eod. loco, in silva nuper usta, c. 1700 m 
s. m., flor., 15. Dec. 1930 — n. 3728; eod. loco, in cam po gram inoso, flor., 17. Febr.
1931 — n. 5097.

M a k o n i :  ad viam in ter pagum  Rusapi et villam  M aidstone in  te rra  saxosa, 
c. 1450 m s. m., flor., 30. Dec. 1930. — n. 4035.

V e r b r  e i t u n g :  Süd-R hodesia , T ra n sv a a l u n d  Z u lu lan d  (N a ta l? ) .
S. B u rkea n a  ist e in  c. 1 m  h o h e r S trauch , den  w ir in  1400— 1700 m  

H öhe einsam m elten . Im  Inyanga-G ebirge  schein t sie n ic h t a u f  hö h erem  
N iveau  vorzukom m en. Die B lüten, die be im  T ro ck n en  fas t sch w arz  w er
den , sind  in  frischem  Z ustande  w eiss m it b rau n e m  S chlund . Die Sam en 
s in d  c. 0,7 m m  lang  u n d  c. 0,4 m m  b re it m it z ah lre ich en  k le in en  G rüb
ch en  in  L än g sre ih en  geordnet.

Sutera  m ic ra n th a  I I ie r n  in  T h i s e l t o n -D y e r , Fl. Cap. IV: 2, 1904, 
263; S k a n  in  T h i s e l t o n -D y e r , Fl. trop . Afr. IV: 2, 1906, 303. Lyperia  
m ic ra n th a  K l o t z s c h  in  P e t e r s , Reise M ossam b., Bot. I, 1862, 222. 
S. fissifo lia  S. M o o r e  in  Jo u rn . Bot., 1900, 467.

M a k o n i :  ad villam M aidstone c. 9 km  a pago R usapi in loco aperto, c. 1450 m 
s. m., flor. et fruct., 29. Nov. 1930 — n. 3287 ; eod. loco, in cam po gram inoso, flor. 
et fruct., 4. Jan. 1931 — n. 4091.

V i c t o r i a :  c. 40 km  orientem  versus a F o rt V ictoria in cam po gram inoso, flor. 
et fruct., 20. Okt. 1930 — n. 2139.
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V e r  b  r e i t u n g :  N ord- u n d  Süd-R hodesia, P o rt. O stafrika , T ra n s 
v a a l  u n d  Sw aziland .

Su tera  p u lc h r a  T. N o r l i n d h  spec. nova.
S p e c ,  o r i g . :  N o r lin d h  et W eimarck  n. 4994 in herb . L und .
I c o n . :  Fig. n o strae  3 et 4 a— c.
S u ffru tex  vel fru tex  0,5— 0,7 m  vel u ltra  a ltu s; caulis erectus vel 

ad scen d en s  rig idus valde lignescens basi usque 0,5 cm  crassus ±  dense 
ra m o su s ; caulis et ram i teretes p a rtib u s  ju n io rib u s  dense glanduloso- 
p u b e ru li  p a rtib u s  vetu stio ribus cortice  g labro  flavo-cinereo  vel fusco- 
c inereo  ob tecti sa t dense fo liati, in te rnod iis  1— 3 cm  longis. Fo lia  oppo- 
s ita  r ig id e  m em b ran acea , ju n io ra  m in u te  g landu loso -puberu la , adulte- 
r io ra  su b g lab ra  subsessilia  vel b rev ite r pe tio lata , petiolis usque 3(— 5) 
n u n  longis; lam in a  e llip tica— an g u ste  ovata  1— 2,5 cm  longa 0,5— 1,5 
cm  la ta  ap ice  o b tu sa  in te rd u m  su b ap icu la ta  b asin  versus cunea tim  in  
p e tio lu m  a n g u s ta ta  m arg in e  se rra to -d en ta ta  vel d en ta ta  vel saepe de- 
d u p lic a to -d e n ta ta , den tibus u tr in q u e  (3— )4— 7 obtusis in te rd u m  sub- 
a p icu la tis  usque 3 m m  a ltis ; n e rv i la tera les u tr in q u e  2— 4 anastom o- 
san tes  s icu t ne rvus m edius su b tu s lev iter elevati. F lores racem osi vel 
cym osi vel ra r iu s  in  axillis fo lio ru m  so lita rii; racem i vel cym i breves 
p a u c iflo ri a d  ap ices caulis et ra m o ru m  saepe in  p an icu lam  fo liiferam  
d ispositi; pedicelli g raciles g landu lo so -puberu li 2— 7 m m  longi; brac- 
teae  p a rv ae  an g u ste  ellip ticae— sub lanceo la tae  p au c id en ta tae  c. 4— 7 m m  
longae; ca lyx  lev iter g landu lo so -puberu lu s c. 6 m m  longus in  segm enta 
5 lin e a ri-su b u la ta  c. 4 m m  longa  p a rtitu s ; tu b u s cy lind rico -in fund ibu li- 
fo rrn is su b lu teu s  suberec tus 12— 13 m m  longus ex tus lev iter puberu lu s; 
lim bus coeru leus vel coeru leo-lilacinus 12 m in  d iam . lobis obovato- 
oblongis 4 m m  longis.

I n y a n g a :  in m onte Inyangani in saxeto, c. 2450 m s. m., flor., 14. Febr. 1931 
— n. 4994; in m onte Inyangani in um bra saxorum, c. 2400 m s. m., flor., 7. Dec. 
1930 — 3579 (probabiliter).

U nsere  be iden  K ollek tionen  nn . 3579 u n d  4994 von 5. pulchra  rü h ren  
vom  h ö c h s te n  Teil des Berges In y a n g a n i (2400 bzw. 2450 m  Höhe) her. 
Die e rs tere , vom  A nfang  d e r Regenzeit, besteh t aus a lten  Zw eigen m it 
z ah lre ich en  m eh r oder w eniger verw elk ten  B lättern , ein igen  Ju g e n d 
sp rossen  m it fr isch en  B lä tte rn  u n d  w enigen b la ttw in k e ls tän d ig en  B lüten. 
Die le tztere , vom  E n d e  der R egenzeit, b e finde t sich  in  ih rem  besten 
S tad ium  m it w oh len tw icke lten  B lä tte rn  u n d  B lüten.

Die A rt g ehö rt z u r  Sek tion  Intermecliae  und  ist nah e  v erw an d t m it 
S. f lo r ib u n d a  (Be n t h .) O. Ku n t z e . S. pulchra  u n te rsch e id e t sich von
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dieser A rt u .a. d u rch  ih re  lock rere  B lü tenste llung  (bisw eilen die B lü ten  
einzeln  in  den B la ttw inkeln ), d u rc h  e inen  n u r  schw ach  f la u m h a a r ig e n  
Kelch u n d  d u rc h  ih re  b lau en  o d er b lau lila  B lü ten . S. f lo r ib u n d a  dagegen  
h a t eine re iche  B lü tenste llung , e inen gew öhnlich  s te ifh a a rig en  K elch  
und  eine w eisse B lum enkrone.

N ur m it B edenken  habe ich  die K ollektion  n. 3579 als S. p u lch ra  b e 
stim m t. Die E xem plare , die am  A nfang  der V egeta tionsperiode  e in g e
sam m elt w urden , sind  in  ke inem  gu ten  Z ustand , so n d ern  z.T. verw elk t.

Die B lä tte r von  S. pu lchra  sind  sc h w a ch flau m h a a rig  o d e r fa s t u n 
b eh aa rt. Die A rt ist h ab itu e ll d en  E xem plaren , die ich  von  S. f lo r ib u n d a  
gesehen habe, z iem lich  u n äh n lich .

Z a lu z ia n skya  m ar it im a  (L. f.) W a l p ,, R epert. III, 1844— 45, 307; 
H iern  in  T h is e l t o n -Dy e r , Fl. Cap. IV: 2, 1904, 335. E rinus  m a r i t im u s  
L. f., Suppl. pl., 1781, 287.

I n y a n g a :  3 km  m eridiem  versus a pago Inyanga in declivi m ontis, c. 1800 m 
s. m., flor., 13. Jan. 1931 — n. 4272; in m ontibus Inyanga Mts prope villam. Inyanga 
Down in cam po gram inoso, c. 2000 m  s. m., flor., 29. Jan. 1931 — n. 4691; prope 
pagum Cheshire in declivi m ontis, c. 1700 m s. m., flor., 4. Febr. 1931 — n. 4845; 
prope pagum Inyanga in silva nuper usta, c. 1700 m s. m., flor. et fruct., 6. Febr. 
1931 — n. 4888 (f. angustifolia); in m onte Inyangani in solo hum ido, c. 2200 m s. m., 
flor., 14. Febr. 1931 — n. 4962; ad  radices m ontis Inyangani in solo hum ido ad 
rivulum , c. 2000 m  s. m., flor., 14. Febr. 1931 — n. 5023.

V e r b r e i t u n  g: K ap land , O ran je -F re is taa t, B asu to lan d , N atal, 
Sw aziland, T ran sv a a l u n d  je tz t au ch  Süd-R hodesia .

D iese b io typenre iche  A rt t r i t t  n ich t n u r, w ie der A rtnam e Z. m ari
tim a  ang ib t, in  K üstengeb ie ten  auf, so n d ern  k o m m t a u ch  im  In n ern  
des L andes u n d  sogar hoch  ob en  a u f B ergen vor. Sie h a t  eine b em er
kensw ert w eite v e rtik a le  V erb reitung . G em äss der F lo ra  C apensis steigt 
Z. m a rit im a  von  der K üste bis a u f  eine H öhe von c. 1300 m  (4000 Fuss). 
Im  Inyanga-G eb irge  ist sie d u rc h  eine h o ch m o n tan e  R asse vertre ten , 
die fa s t  das doppelte  N iveau e rre ich t. S elb stverständ lich  h a b e n  die 
K üsten- u n d  die h o c h m o n tan e n  R assen  d ieser A rt z iem lich  versch ie
dene ökologische F o rd e ru n g en , u n d  m orpho log isch  sind  sie vone inander 
rech t versch ieden , ab er diese E x trem e  sind  d u rch  eine kon tinu ie rliche  
Reihe von Z w ischen fo rm en  v e rb u n d en . E ine  Z ersp a ltu n g  der G rossart 
Z. m a r it im a  f inde  ich  d a h e r n ic h t m otiv iert.

Sie v a riie r t besonders in  bezug  a u f  B ehaarung , B la ttb re ite  u n d  B lü ten 
grösse, u n d  in n e rh a lb  ih res F o rm en k re ises  sind  einige m e h r oder w en i
ger abw eichende  T ypen  als A rten  u n d  V arie tä ten  b esch rieben  w orden.



BEITRÄGE ZUR KENNTNIS DER FLORA VON SÜD-RHODESIA IX 109

Fig. 3. Sutera pulchra  T. N o r l .  ( N o r l i n d h  e t  W e i m a r c k  n. 4994 vom Inyangani,
spec. orig, in herb. L und .). X c. */3.
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Im  Inyang’a-G ebiet tr i t t  Z. m arit im a  an  ziem lich  versch iedenen  S ta n d 
o rten  auf, u n d  w ir sam m elten  e in  re ichhaltiges M ateria l davon  ein , 
sow ohl ex trem  b re itb lä ttr ig e  als ex trem  sch m alb lä ttrig e  F o rm e n  n e b s t 
de r ganzen  R eihe von Z w ischenform en. In  d iesem  F a ll u n te rlie g t es 
k a u m  irgendw elchem  Zweifel, dass d ie Schm al-, bzw . B re itb lä ttr ig k e it 
eine S tan d o rtsm o d ifik a tio n  ist. In  den  E in sam m lu n g en  nn . 5023, 4962 
u n d  4691 von seh r feuch tem  B oden an  B ächen  oder von feu c h te r Steppe, 
vom  E nde  der R egenperiode h e rrü h re n d , w a ren  die  E x em p la re  b re it- 
b lä ttrig , u n d  einzelne  S tengelb lä tte r zeig ten ein  F o rm a t von b is a u f  
4 X 2  cm. In  den  E in sam m lu n g en  nn . 4272 u n d  4888 von v e rh ä ltn is 
m ässig  tro ck n en  S tandorten , z.B. ab g eb ran n tem  T rockenw ald , h a tte n  die 
E xem plare  dagegen schm älere, lineal-lanzettliche, lanze ttliche  oder 
schm al e llip tische  B lätter. H ab itue ll e rin n e rn  einige sch m alb lä ttrig e  
F o rm en  in  diesen  E in sam m lu n g en  an  Z. capensis, die lineale  B lä tte r  h a t. 
Im  Gegensatz zu d ieser A rt h a b en  unsere  E x em p la re  indessen  e inen  
k räftig en , p e ren n en  W urzelstock , u n d  die B lätter, die obersten  au sg e
nom m en, s in d  deu tlich  3-nervig. Die b re ites ten  B lä tter k ö n n en  sogar 
deu tlich  5-nervig  sein.

Die ganze P flan ze  w ird  beim  T ro ck n en  fa s t schw arz. Die In n en fläch e  
der B lum enkrone  ist weiss, äusserlich  ist sie b ra u n ro t, w en igstens am  
oberen  Teil. Die B lü ten  ö ffnen  sich  erst bei E in b ru c h  der N ach t oder 
bei seh r trü b em  W etter.

M im u lu s  gracilis R. B r ., P ro d r. F l. Nov. Holl., 1810, 439; H i e r n  in 
T h i s e l t o n -D y e r , Fl. Cap. IV : 2, 1904, 354; H e m s l e y  et S k a n  in  T h i 
s e l t o n -D y e r , Fl. trop . Afr. IV : 2, 1906, 310.

I n y a n g a :  c. 10 km  a pago Inyanga versus villam  Cheshire ad rivulum , c. 1600 m 
s. m., flor. et fruct., 14. Jan. 1931 — n. 4303.

M a k o n i :  in solo hum ido prope rivum  ad villam  M aidstone, c. 1450 m  s. m., 
flor. et fruct., 4. Jan. 1931 — n. 4063.

V e r b r e i t u n g :  A ustra lien , C hina, Ind ien , A bessinien, N yassa
land , Süd-R hodesia , Angola, P o rt. O sta frik a  u n d  S üdafrika .

Lim oselia  m a jor  D i e l s  in  E n g l e r , Bot. Ja h rb . XXVI, 1898, 122; 
H ie r n  in  T h i s e l t o n -D y e r , Fl. Cap. IV: 2, 1904, 357; H e m s l e y  et Sk a n  

in  T h i s e l t o n -D y e r , Fl. trop . Afr. IV: 2, 1906, 353; G l ü c k  in  E n g l e r , 
Bot. Ja h rb . LXVI, 1934, 547 et 559.

I n y a n g a :  ad villam Cheshire in solo hum ido in cam po gram inoso, c. 1300 m 
s. m., flor. et fruct., 4. Febr. 1931 — n. 4853.
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V e r b r e i t u n g :  E ry th rä a ,  Abessinien, T angan jika -T err . ,  Nyassa- 
liand, Südw est-A frika  (H ereroland), T ran svaa l ,  B asu to lan d  u n d  jetzt 
a iuch Siid-Rhodesia.

E in ige  wenige E xem pla re  aus dieser Kollektion sind n ich t  typisch, 
s o n d e rn  zu n äch s t  als Ü bergangsfo rm en  zu f. terrestris zu bezeichnen.

Lim oselia  m a jo r  f. terrestris  G lü c k  in  E n g l e r ,  Bot. Ja h rb .  LXVI, 
1934, 548 et 559.

I n y a n g a :  prope pagum  Inyanga ad rivulum , c. 1700 m  s. m., flor. et fruct.,
5 . Nov. 1930 — 2639.

V e r b r e i t u n g :  N yassaland , T ransv aa l ,  B asu to land , Natal u n d  
je tz t  au ch  Süd-Rhodesia .

Die ganze S am m lun g  besteht aus z iem lich  typ ischer f. terrestris m it 
k le in e n  B lattspreiten , rela tiv  k u rze n  A us läu fe rn  u n d  k u rze n  B lü ten
stielen.

Craterostigma p la n ta g in eu m  H ö c h s t ,  in  F lora , 1841, 669; H i e r n  in 
T h i s e l t o n - D y e r ,  Fl. Gap. IV: 2, 1904, 361; H e m s l e y  et S k a n  in  T h i 
s e l t o n - D y e r ,  Fl. trop. Afr. IV: 2, 1906, 329.

I n y a n g a :  c. 20 km  a pago Inyanga versus villam  Cheshire in loco aperto in 
silva, c. 1400 m s. m., flor. et fruct., 14. Jan. 1931 — n. 4283.

V e r b r e i t u n g :  Sudan, E ry th rä a ,  Abessinien, Som aliland, Uganda, 
K enia, T an g an jik a -T e rr . ,  N yassaland, Angola, Süd-Rhodesia  u n d  T ra n s 
vaal.

Diese Art w u rd e  schon  1841 beschrieben. Z ugrunde  lag S c h i m p e r ’s 
E in sa m m lu n g  n. 310 vom  Berge Scholoda in  Abessinien. Unsere E x em 
plare , die in  e iner W ald lich tu n g  am  F u ss  des Inyanga-G ebirges in  c. 
1400 m  H öhe  e ingesam m elt w urden , u n te rsch e id en  sich ganz u n b e 
träc h tl ich  von  der  O rig inalko llek tion  aus Abessinien. Die B lütenste llung 
ist eine D o lden traub e  m it  bis 5 m m  langen  Blütenstielen. N ach S k a n ’s 
B estim m ungssch lüsse l in  der F lo ra  of tro p ica l  Africa un te rsche iden  sich 
C. p lan ta g in eu m  u n d  C. n a n u m  m it  R ücksich t au f  die B lütenstellung. 
Bei dem  ers teren  w ird  sie als »a corym bose  racem e», be im  letzteren als 
»a spike-like racem e» beschrieben. C. p la n ta g in eu m  h a t  gew öhnlich  
6— 17 m m  lange  Blütenstiele. Bei C. n a n u m  s ind  dagegen die B lü ten
stiele n u r  2 m m  lang  oder kürzer. U nsere E x em p la re  h a b e n  bis 6 m m  
lange Blütenstiele  u n d  eine m e h r  oder w en iger ausgepräg te  D olden
traube . Bei e inzelnen  Ind iv iduen  in u n s re r  Kollektion ist dagegen die 
B lü tenste llung  s ta rk  redu z ier t  u n d  die B lütenstiele  sind  verkürz t. Diese
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H u n g e rfo rm e n  k ö n n e n  gewissen F o rm e n  von  C. n a n u m  täu sch e n d  ä h n 
lich  sein.

Craterostigma n a n u m  ( B e n t h . )  O l i v ,  in  H o o k e r ,  Icon. PI. XV, 1885, 
63, lab. 1479 (var. e la tior) ; H i e r n  in  T i t i s e l t o n - D y e r ,  Fl. Cap. IV: 2, 
1904, 360; H e m s l e y  et S k a n  in T h i s e l t o n - D y e r ,  PI. trop. Afr. IV: 2, 
1906, 331. Torenia  na na  B e n t h .  in  DC., P rod r. Regn. Veg. X, 1846, 412.

I n y a n g a :  prope pagum  Inyanga in solo hum ido in saxis, c. 1700 m  s. m., 
flor., 22. Jan. 1931 — n. 4529; in m ontibus Inyanga Mts ad  villam  Inyanga Down 
in  rupibus hum idis, c. 1850 m s. m., flor., 29. Jan. 1931 —- n. 4645.

V e r b r e i t u n g :  U ganda, Kenia, T an g an jik a -T e rr . ,  N yassa land , 
N ord- u n d  Süd-R hodesia  u n d  P o ndo land  im  östlichen K ap land .

C. n a n u m  schein t im  Inyanga-G ebirge, bis u n g e fä h r  1700 m  H öhe  
h in u n te r ,  z iem lich a llgem ein  zu sein. Besonders w ä h re n d  des le tzten  
Teiles der Regenperiode f inde t m a n  es oft b lü h en d  in  F e lsspa lten  oder 
a u f  feuch ten  Felsenpla tten , wo sich eine Sch ich t E rd e  an g esam m elt  
h a t .  N ach  u n se ren  Notizen ist die B lüte weiss, die L ap p e n  der  U nterlippe  
m it  e inem  rotlila  F leck  versehen, der R ücken  der O berlippe  m itu n te r  
ro tlila , der  Sch lund  m it  lila Streifen versehen  u n d  das Knie d e r  v o r 
d e re n  S taubb lä tte r  gelb.

C. n a n u m ,  das m eistens a u f  sonnenexpon ie rten  Felsen  a u ftr i t t ,  ist 
n a tü r l ic h  sehr dürreresis ten t. Im  Inyanga-G ebirge  sam m elten  w ir m e h 
re re  seh r  kleine b lüh en de  E xem plare , die zu n ächs t  als H u n g e rfo rm en  
zu  b e trach ten  sind. Sie h a t te n  sich a u f  Fe lsenp la tten  m it  e iner sehr 
d ü n n e n  E rd sch ich t  u n d  bei geringer W asserverso rgung  en tw ickelt  u n d  
w a re n  n u r  u n g e fä h r  3 cm  hoch, gleichwie die E xem p la re  in  D r L g e ’s 

O rig inalko llek tion  von Craterostigma  (Uvedalia) n a n u m  aus Natal. W ir  
stiessen auch  a u f  lu x u rie ren d e  Form en, die u n g e fä h r  1 d m  h o c h  w aren . 
A uch  diese w uchsen  a u f  Felsenpla tten , aber  in  d icker E rd e  u n d  bei 
re ic h e r  W asserversorgung .

Craterostigma n a n u m  var. lanceo la tum  E n g l ,  in  E n g l e r ,  Pflanzenw . 
Ost-Afr. C, 1895, 357. C. lanceola tum  ( E n g l . )  S k a n  in  T h i s e l t o n - D y e r .  
Fl. trop . Afr. IV: 2, 1906, 331.

I n y a n g a :  prope pagum  Inyanga in solo hum ido in saxis, c. 1700 m  s.m., flor. 
et fruct., 22. Jan. 1931 — n. 4529 a.

V e r b r e i t u n g :  N yassa land  u n d  jetzt au ch  Süd-Rhodesia .
I n  seinem  B estim m ungsschlüssel in  der  F lo ra  of trop ica l Africa be

nu tz te  S k a n  B la ttcharak tere , u m  C. n a n u m  u n d  C. lanceo la tum  von e in 
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a n d e r  zu trennen. Nach ih m  ist bei der e rs teren  Art die L änge der B lätter 
nic:ht m e h r  als d re im al die Breite. Bei der  le tzteren  ist dagegen die 
Lämge m e h r  als v ierm al die Breite. Im  Inyanga-G ebirge  sam m elten  w ir 
eini reiches M aterial von Craterostigma, das eine kon tinu ie rliche  Reihe 
B laittform en aufw eist:  von solchen, die m it  der  O rig inalko llek tion  von 
C. n a n u m  ü be re in s tim m en  (eirund m it  dem  V erhältn is  von L änge zu 
B re ite  u n g e fä h r  2 : 1 ) ,  bis solche, die m it  C. lanceo la tum  übe re in s t im 
m e n  (verkehrt-lanze ttlich  m it  dem  obigen V erhältn is  u n g e fä h r  6 : 1 ) .  
D ie  E x trem e  sehen  ziem lich verschieden aus, ab e r  da  es keine  scharfe  
G renze  zw ischen  ih n en  gibt, so ziehe ich  es vor, ähn lich  wie E n g l er , 
C. la n ce o la tu m  als eine V arie tä t au fzu fü h ren . O hne K ultivierungsexperi- 
memte d ü rf te  es unm ög lich  sein, zu entscheiden, ob die le tztgenannte  
ein<e schm alb lä ttr ige  Rasse von C. n a n u m  oder  n u r  eine M odifikation 
d a v o n  ist.

I ly s a n th e s  M uddii  H ier n  in  T h is e l t o n -D y e r , Fl. Cap. IV: 2, 1904, 
366.

I n y a n g a :  prope pagum  Inyanga in saxis hum idis terrosis, c. 1700 m s. m., flor., 
22. Jan . 1931 — n. 4531.

M a k o n i :  ad villam  W iek in saxis, c. 1800 m s. m., flor. et fruct., 9. Febr. 1931 
— m. 4917.

V e r b r e i t u n g :  Süd-R hodesia  u n d  T ransvaa l.
D iese  w inzige Art t r i t t  besonders a u f  feuch ten  Fe lsenp la tten  m it einer 

m e h r  o de r  w eniger d ü n n e n  E rd sch ich t  sowie in  Felsenrissen  a u f  u n d  
ist äu sse rs t  u n sch e in ba r ,  n u r  e tw a 3— 6 cm  hoch. Die B lü ten  sind deu t
lich  gestielt u n d  die Ivronröhre  c. 5 m m  lang. A uch in  a n d e ren  C h a rak 
te ren  s t im m t sie m it  I. M uddii  gut überein , die au s  T ran sv aa l  beschrie 
ben  w o rd en  ist. Die B lü ten  h a b en  eine ge lbgrüne  O berlippe  u n d  ein 
gellbes K nie  a n  dem  S taubbla tt, sind aber  im  ü b rig en  blau.

I ly sa n th e s  pulchella  ssp. rh o d e s ia n a  T. N o r l i n d h  subspec. nova.
S p e c ,  o r i g . :  F r ie s , N orlin d h  et W eim a r ck  n. 3255.
I c o n . : Fig. n o s tra  4 /  et h.
Ä t y p o  d i f f e r  t: foliis densius h isp id is ; lobis calycis angustiori- 

b a s  et acu tio ribus.

I n y a n g a :  prope pagum  Inyanga in saxis (in associatione Velloziae) , c. 1700 m 
s. na., fruct., 26. Nov. 1930 — n. 3255; eod. loco (in associatione Velloziae), flor. et 
fruct., 11. Dec. 1930 — n. 3255 a; eod. loco, in saxis hum idis, flor. et fruct. — 3255 b.

M a k o n i :  ad  villam  W iek in rupibus, c. 1800 m s. m., fruct., 9. Febr. 1931 — 
n. 4'913.

8 B o ta n isk a  N o tiser  1951.
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B e l  i n g  w e : ad pagum  M nene in saxis hum idis, flor. et fruct., 26. Febr. 1931 -— 
n. 5147.

V e r  b r e i t u n g :  H a u p ta r t  im  N y assa land  —  U n te ra r t  in  S ü d -R h o 
desia.

U nser M aterial von den  E in sam m lu n g e n  3255, 3255 a u n d  3255 b a u s  
In y an g a  s t im m t in  den  m eisten  M erkm alen  gut m it  dem  O rig in a lex em 
p lare  von I lysan thes  pu lche lla  S k a n  vom  M ount Z om ba  im  N yassalanc! 
überein . Diese P f lan zen  w ach sen  a u f  u n g e fä h r  gleicher H öhe  des M o u n t 
Z om ba u n d  des Inyanga-G ebirges, n ä m lich  c. 1700 m  u n d  etw as h ö h e r .

Die Sam en der  M ount Z om ba- u n d  der  Inyanga-K ollek tion  s ind  e in a n 
der seh r ähn lich . Sie sind  fas t  ebenso b re it  w ie lang  u n d  m it  k le inen  G rü b 
chen  u n d  m ik roskop isch  kleinen, weissen, m e h r  oder w eniger s te rn fö r 
m igen  H a a re n  versehen  (Fig. 4 h ) . Diese H ä rc h e n  sitzen los u n d  fa l len  
bei B e rü h ru n g  leicht ab. Sie tre ten  bei re ifen  S am en  am  deu tl ich s ten  
hervor.

B etreffend  den  Grad d e r  B eh aa ru n g  u n d  die F o rm  der K e lchzähne  
finde  ich  A bw eichungen  von  der  typ ischen  /. pulchella  aus dem  N y assa 
land. Bei u nserem  Inyanga-M ate r ia l  s ind  die B lätter, besonders  ih re  
Unterseite, der  Stengel u n d  die Zweige bedeu tend  d ich te r  m it  k u rzen , 
steifen, weissen H a a re n  bekleidet. Die K elchzähne  sind  m e h r  ode r  w e 
niger deutlich  spitz, m itu n te r  ab er  e tw as s tum pf. Bei dem  O rig in a l
exem plare  von I. pu lche lla  s ind  w enigstens einige Z ähne  des Kelches 
sehr s tum pf. Unsere E x em p la re  k ö n n e n  sow ohl e tw as s tum pfe  wie 
spitze Z ähne  am  selben Kelch haben . Die R än d er  der K e lchzähne  sind  
oft m e h r  oder w eniger eingebogen w o d u rc h  m a n  leicht den  E in d ru c k  
bekom m t, dass sie spitz seien, au ch  w e n n  dies n ich t  der  Fa ll ist. Beim 
A ufkochen  des Kelches u n d  E n tfa lte n  der  Z ähn e  h ab e  ich bisweilen 
feststellen können , dass ein  Kelch, der  sche inb a r  n u r  spitze Z äh n e  ha t,  
a u ch  ein  p a a r  s tum p fe  träg t.

Mit den  In y an g a -E x e m p la ren  s t im m en  au ch  unsere  E in sam m lu n g  
n. 4913 aus dem  M akon i-D is tr ik t  un d  n. 5147 aus dem  Belingw e-D istrik t 
überein , letztere indessen  w en iger gut.

Die e rw ä h n te n  R h o d es ia -E in sam m lu n g en  von  I lysa n thes , d ie  von 
1. pu lche lla  aus dem  N yassa land  h a u p tsäc h lic h  in  re la tiven  C h a rak te ren  
abw eichen, vertre ten  n a c h  m e in e r  A nsich t eine geograph ische  Rasse, 
eine Subspecies, dieser Art.

I. pu lchella  ist sehr n a h e  m it  1. Bolusii  H i e r n  aus T ran sv a a l  ver
w and t. Sie un te rsche id en  sich  h a u p tsäc h lic h  in  bezug a u f  das Aus
sehen der S am en  u n d  die F o rm  der S taubgefässrud im ente . Die letztere 
Art h a t  u n b e h a a r te  Sam en. Dagegen k a n n  die F o rm  der K elchzähne
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Fig. 4. a—c Sutera pulchra  T. N o r l .  a Blüte b Kelch c Korolle, aufgeschlitzt ( N o r 

l i n d h  et W e i m a r c k  n. 4994). X 1 % ; d— e Kelch von Ilysanthes saxatilis T. N o r l .  

( N o r l i n d h  et W e i m a r c k  n. 4969); /  Kelch von I. pulchella ssp. rhodesiana  ( F r i e s ,  

N o r l i n d h  et W e i m a r c k  n. 3255b, nahe dem D orf Inyanga). d—/  X 1 Va; g Samen 
von I. saxatilis ( N o r l i n d h  et W e i m a r c k  n. 4969); h  Samen von 7. pulchella  ssp. 
rhodesiana  ( N o r l i n d h  et W e i m a r c k  n. 4913 aus dem M akoni-D istrikt). g— h  X 35.

n ic h t  als a r t t re n n e n d e r  C h a rak te r  verw endet w erden, denn  ssp. rh o 
desiana  k a n n  ziem lich au sg ep räg t spitze K elchzähne  haben , was m it 
I. B o lus ii  stets der F a ll  zu sein scheint.

Die B lu m en k ro n e  von ssp. rhodesiana  ist m eistens c. 8 m m  lang, b lau  
u n d  weiss, aber  e tw as unrege lm ässig  in  bezug a u f  die Farbe . Die Kron- 
rö h re  u n d  d e r  Sch lund  s ind  weiss u n d  w enigstens die U nterlippe b lau  
ode r  b laulila . Oft ist die ganze O berlippe  weiss (oder gelbweiss).

I. pu lchella  ssp. rhodesiana  ist äusserst  resisten t gegen Dürre. Sie 
t r i t t  a u f  Fe lsenp la tten , oft in  der  Vellozia-Association, auf.

I lysa n th es  sa x a til is  T. N o r l i n d h  spec. nova.
S p e c ,  o r i g . :  N o r lin d h  et W eim arck  n. 4969 in  herb . Lund .
I c o n . :  Fig. no s trae  4 d— e, g et 5.
H e rb a  perenn is  vel a n n u a  3— 10 cm  a lta ;  caules erecti s inguläres vel 

pauei e rh izo m ate  u sque  5 m m  crasso exeuntes simplices vel ra r iu s  
p au c iram o si  graciles vix 1 m m  crassi te trago n i g labri vel g labriusculi 
laxe fo lia ti; in te rn o d ia  0,5— 2,5 cm  longa. F o lia  c rass iuscu la  g lab ra  vel 
su b g la b ra  in te g e rr im a  vel in te rd u m  den tibus  paucis rem otis  h a u d  con- 
spicuis in s t ru c ta  obtusa, folia rad ica lia  ro su la ta  obovata— sp a th u la ta —  
anguste  ellip tica— oblanceola ta  basin  versus in pe tio lum  an g u s ta ta  
petiolo incluso  0,5— 2,5 cm  longa  0,2— 0,3 cm  lata, folia cau lina  oppo- 
sita a n g u s te  ellip tica— sp a th u la ta — oblanceo la ta  sessilia vel subsessilia. 
F lores te rm ina les  et ax illares in  peduncu lis  g labris vel subglabris  1—-
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1,5 cm  longis; peduncu li  axillares in  fructif ica tione  elongati u sque  2 c m  
longi pa ten tes vel d e m u m  divaricati; calyx  glaber vel subg laber  4— 5 
m m  longus 5-dentatus, den tibus  oblongo-ovatis apice ro tu n d a tis  o b tu s is  
vel rariss im e 1— 2 subacu tis  m arg ine  ciliatis 1— 1,5 m m  longis; co ro lla  
coerulea (in sicco rosea— purpurea)  8— 15 m m  longa, labio su p e r io re  
obovato-oblongo usque  5 m m  longo bifido, lobis vel den tibus 1— 2 m m  
longis obtusis vel acutis, labio  inferiore  u sque  9 m m  longo u sque  10 m m  
lato, lobis la tera libus obovato-oblongis c. 3 m m  longis, lobo m e d ia n o  
suborb icu lari usque 4 m m  longo usque 6 m m  lato; capsu la  8 m m  lo nga  
3 m m  la ta  ellipsoidea ap icu la ta ;  sem ina  g lab ra  foveolata  c. 0,7 m m  
longa.

I n y a n g a :  in m onte Inyangani in saxis planis solo obtectis, c. 2400 m s. m., 
flor. et fruct., 14. Febr. 1931 — n. 4969.

Diese Art w uchs in  de r  obersten  Region des In y an g a n i  n eben  o d e r  
au f  f lachen  Fe lsenp la tten . Die B lü ten  sind  seh r hü bsch , in  f r isch em  
Z ustand  tief b lau, ab er  be im  T ro ck n en  verlieren  sie ih re  n a tü r l ic h e  
Farbe. Bei unse ren  E x em p la ren  sind  sie be im  P ressen  rosa- bis p u r p u r 
farb ig  geworden.

Mit R ücksich t a u f  die e igen tüm lichen  S tandorte , an  d enen  die P f lanze  
vorkom m t, ist es ja  n ich t  zu v e rw un dern , dass die Art a n  B lütengrösse, 
H öhe des Stengels etc. s ta rk  variiert. Bei den  k le inen  H u n g e rfo rm en , 
die sich in  einer sehr d ü n n e n  E rd sch ic h t  entw ickelt h a b en  u n d  die 
zeitweise schw erer D ürre  ausgesetz t w o rd en  sind, ist die Blüte in  ex tre 
m en Fä llen  n u r  u n g e fä h r  8 m m  lang. N orm al schein t sie bei u n se rm  
M aterial von dem  In y an g a n i  12— 15 m m  lang  zu sein.

H insich tlich  der  K elchzähne  variiert I. saxatilis  be träch tlich . Bei u n 
seren  E x em p la ren  h a t  der  Kelch oft seh r  s tum pfe  bis gerundete  Z ähne 
(Fig. 4 d ) , b isweilen  s ind  ab e r  n ich t  alle Z ähne  deutlich  s tum pf, so n 
dern  ein p a a r  be inahe  spitz (Fig. 4 e ) .

Die reifen  Sam en sind läng lich -kuge lrund , u n g e fä h r  0,7 m m  lang  und  
m it in  Reihen geordneten  G rübchen. Die B lätter  s ind  g an zrand ig  oder 
u n deu tlich  u n d  spärlich  gezähnt.

I. saxatilis, die m it  7. pulchella  S k a n  a m  n äch s ten  v e rw an d t  ist, 
un tersche ide t sich von d ieser u .a. d ad u rch , dass die Sam en m ik ro sk o 
pisch kleine, m e h r  oder w enig  s te rn fö rm ige  H aare  en tbeh ren  (Fig. 4 g ) , 
d ad u rc h ,  dass die B lütenstiele  im  vorgeschrit tenen  F ru c h ts ta d iu m  sta rk  
abstehend  oder au sgesperrt  s ind  u n d  d ad u rch , dass die B lä tter  u n b e 
h a a r t  oder fast u n b e h a a r t  sind.



BEITRÄGE ZUR KENNTNIS D ER FLORA VON SÜD-RHODESIA IX 1 1 7

Fig. 5. Ilysanthes saxatilis T. N o r l .  ( N o r l i n d h  et W eimarck  n. 4969 vom  Inyangani,
spec. orig, in herb. Lund.). X 0,7.

H ebenstreitia  p o lys ta ch ya  H a r v .  ex R o l f e  in  T h i s e l t o n - D y e r ,  Fl. 
Cap. V: 1, 1901, 98.

I n y a n g a :  3 km  occidentem  versus a m onte Inyangani in palude, c. 2000 m  s. m., 
spec, juvenil., 6. Dec. 1930 — n. 3498; ad  villam  Inyanga Down in palude, c. 1950 m 
s. m., flor., 29. Jan . 1931 — n. 4674; in m onte Inyangani in rupibus hum idis, c. 2400 m 
s. m., flor., 14. Febr. 1931 — n. 4987; eod. loco, in cam po gram inoso ad rivulum , 
c. 2000 m s. m., flor., 14. Febr. 1931 — n. 5049.

V e r b r e i t u n g :  Natal, T ran sv a a l  u n d  jetzt au ch  Süd-Rhodesia .
R lü ten  weiss m it  e inem  o rangefarb igen  Fleck.

Wctlafrida sp.
Im Inyanga-G ebie t b rac h ten  w ir  sieben E in sam m lu n g e n  von A rten  

der  k r i t isch en  G attung  W ala fr ida  zusam m en . L eider habe  ich b ishe r  
keine  Gelegenheit gehabt, die O rig ina lexem pla re  der W ala fr ida -Arten 
zu s tud ieren , w elche sich a u f  E in sa m m lu n g e n  aus Rhodesia  u n d  a n 
g renzenden  Gebieten g ründen . Die G attung  ist a llzu  schwierig, als dass 
m a n  bei der  A rtbes tim m un g  n u r  a u f  G run d  von B eschre ibungen  zu 
einem  s icheren  R esu lta t  gelangen könn te . Aus diesem G runde w arte  ich
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m it  der V eröffen tlichung  unseres M aterials von  Wcüafrida  bis zu  e inem  
sp ä te ren  H eft der Beiträge zur  K enntn is  der F lo ra  von Süd-R hodesia .

Veronica javanica  B lu m e ,  Bijdr. Fl. Nederl. Ind., 1825— 26, 742; 
H o o k ,  f., Fl. Brit. Ind. IV, 1885, 296. V. cham aedryo ides  E n g l . ,  Pfl.-  
w elt Ost-A frikas C., 1895, 358.

I n y a n g a :  supra dejectum  flum inis Pungw e ad ru inas, c. 1800 m s. m., flor. et 
fruct., 16. Dec. 1931 - -  n. 3783.

V e r b r e i t u n g :  Asien: Jav a , Indien , Siam, T o n k in  u n d  L u ch u -  
Inse ln  in  J a p a n ;  A frika: E ry th rä a ,  Abessinien, Som aliland, U ganda, 
T an g a n jik a -T e rr .  u n d  jetzt au ch  Süd-Rhodesia .

Diese w eitverbreite te  Art t ra fe n  w ir  in a lten  R uinen  o b e rh a lb  de r  
P u n g w e-F ä lle  an. O hne Zweifel ist sie an th ro p o ch o r .  Die B lü ten  s ind  
hellb lau .

M elasm a c a lyc in u m  ( H ie r n )  H e m s l .  in  T h i s e l t o n - D y e r ,  Fl. trop. 
Afr. IV: 2, 1906, 362. Velvitsia calycina  H i e r n  in  Gat. Afr. PI. W e l w .  
I:  3, 1898, 771.

M a k o n i :  prope pagum  Rusapi, c. 1450 m  s. m., 26. Okt. 1930 — n. 2288.

V e r b r e i t u n g :  T an g an jik a -T e rr . ,  Angola, Nord- u n d  je tz t auch  
Süd-R hodesia .

Unseren Notizen n a ch  ist die B lum en krone  weiss, was m it  der  Origi
n a lb esch re ib u n g  von Velvitsia calycina  H i e r n  üb ere instim m t.

M elasm a scabru m  B e r g . ,  Descr. PI. Cap., 1767, 162, tab. 3, fig. 4; 
H i e r n  in  T h i s e l t o n - D y e r ,  Fl. Gap. IV: 2, 1904, 372.

I n y a n g a :  9 km  a pago Inyanga ad ripam  flum inis Nianoü, c. 1700 m s. m., 
flor. et fruct., 28. Jan . 1931 — n. 4622.

V e r b r e i t u n g :  K apland , O ran je -F re is taa t,  Natal, T ran sv a a l  und  
je tz t a u c h  Süd-Rhodesia .

Die B lü ten  sind gelb m it  b ra u n e m  Schlund.

Gerardiina angolensis  E n g l ., Bot. J a h rb .  XXIII, 1897, tab. 10, G-M; 
H ie r n  in  T h is e l t o n -Dy e r , Fl. Gap. IV: 2, 1904, 378; H e m s l e y  et Skan 
in  T h is e l t o n -Dy er , Fl. trop. Afr. IV: 2, 1906, 373.

I n y a n g a :  3 km  occidentem  versus a m onte Inyangani in palude, c. 2000 m s. m., 
flor., 6. Dec. 1930 -— n. 3454; in m ontibus Inyanga Mts prope villam Inyanga Down 
in  palude in cam po m ontano gram inoso, c. 2000 m  s. m., flor., 29. Jan. 1931 —
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m. 4704; in m onte Inyangani in uligine, c. 2400 m s. m., flor. et fruct., 14. Febr. 1931 
—  n. 4978.

V e r b r e i t u n g :  T an g an jik a -T e rr . ,  N yassaland, Angola, T ransvaal, 
S w a z i la n d  u n d  je tz t au ch  Süd-Rhodesia .

Diese h ü b sch e  u n d  in te ressan te  Art w a r  f rü h e r  n ich t aus R hodesia  
b e k a n n t .  Sie schein t n u r  au f  h ö h e re n  Niveaus des Inyangan i, 2000— 
24100 m, au fzu tre ten , u n d  w ächst do rt  in  S üm pfen  u n d  a u f  Mooren. Die 
Piflanze ist 4— 6 d m  hoch  u n d  h a t  grosse b lau lila  oder lila Blüten, die 
inidessen be im  T ro ck n e n  schw arz  w erden.

Graderia scabra  (L. f.) Be n t h . in  DC., P rod r .  Regn. Veg. X, 1846, 
521  (excl. B u r k e ’s E x e m p la re ) ; H. Me l c h io r  in  Notizbl. Bot. Gart. u. 
M us. B erlin -D ah lem  XI, 1932, 602. Bopusici scabra  (L. f.) P r e s l , Botan. 
B em erk .,  1844, 91, nom . nud .;  H ie rn  in  T h is e l t o n -Dy e r , Fl. Cap. IV: 2, 
1904, 389. Gerardia scabra  L. f., Suppl. pl., 1781, 279.

I n y a n g a :  prope pagum  Inyanga ad rivulurn K uhera in cam po gram inoso
m o n tan o  100 m supra  lim item  silvae Brachystegiae Randii, flor. et fruct., 20. Nov. 
19)30 —  n. 3108; ad  radices m ontis Inyangani in cam po gram inoso, c. 2100 m  s. m., 
f lo r . et fruct., 7. Dec. 1930 — n. 3611; supra dejectum  flum inis Pungwe in campo 
gram inoso  m ontano, c. 1850 m s. m., ster., 19. Dec. 1930 — n. 3967; in m ontibus 
In y an g a  Mts prope villam Inyanga Down in cam po gram inoso m ontano, c. 2000 m 
s. m., fruct., 29. Jan . 1931 — n. 4701.

V e r b r e i t u n g :  K apland , O ran je -F re is taa t,  Natal, T ran sv aa l  u n d  
je tz t  au ch  Süd-Rhodesia .

G. scabra  ist z iem lich a llgem ein  a u f  der h o c h m o n tan e n  Steppe des 
I tiyanga-G ebirges u n d  geht bis a u f  c. 1800 m  H öhe h inun te r .  Von ih rem  
k rä f t ig en ,  verho lz ten  Stock gehen  m e h r  oder w en iger au frech te  oder
m itu n te r  k r iech en de  Stengel aus. Sie h a t  grosse, hellro te  Blüten.

Sopub ia  Dregeana  B e n t h . ex DC., P rod r. Regn. Veg. X, 1846, 522, 
p ro  p a rte ;  H e m s l e y  et Skan in  T h is e l t o n -Dy e r , Fl. trop. Afr. IV: 2, 
1906, 453.

I n y a n g a :  10 km  a pago Inyanga versus villam Inyanga Down in cam po
gram inoso, c. 1800 m s. m., flor., 28. Jan . 1931 — n. 4637.

V e r b r e i t u n g :  T an g an jik a -T e rr . ,  Nord- u n d  Süd-Rhodesia ,
T ran sv a a l ,  N atal u n d  sü dw ärts  bis in  U itenhage im  östlichen  K apland .

So pub ia  Dregeana  var. tenuifo lia  E n g l , et Gilg  in  Baum , Kunene- 
Saimb. E xped ., 1903, 365; H em sley  et Skan in  T h is e l t o n -Dy e r , Fl. 
tnop. Afr. IV: 2, 1906, 453.
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M a k  o n i :  ad villam  Valhalla prope pagum  R usapi in cam po gram inoso, c. 1450 
m s. m., vix flor., 30. Dec. 1930 — n. 4039.

V e r b r e i t u n g :  Angola u n d  jetzt au ch  Siid-Rhodesia.

Sopubia  ram osa  H ö c h s t ,  in  F lora , 1844, 27; H e m s l e y  et S k a n  in  
T h i s e l t o n - D y e r ,  Fl. trop. Afr. IV: 2, 1906, 449; S. tr ifida  var. ram osa  
E n g l . ,  H ochgebirgsfl. trop. Afr., 1892, 383.

I n y a n  ga :  prope pagum  Inyanga ad collem  Chemeo ad m arginem  paludis,
c. 1800 m s. m., flor. et fruct., 26. Jan. 1931 — n. 4597; prope pagum  Cheshire in 
declivi m ontis, c. 1500 m s. m., flor. et fruct., 4. Febr. 1931 —- n. 4842.

V e r b r e i t u n g :  F ranz . Guinea, S ierra  Leone, Gold-Küste, Togo, 
Nigeria, K am erun , Sudan, Abessinien, U ganda, Kenia, T a n g a n jik a -  
Terr., Belg. Kongo, Angola, Nord- u n d  Süd-Rhodesia , N yassa land  u n d  
Port. O stafrika .

Die B lüten  sind  hellila.

Sopubia  B uchneri  E n g l ,  in  E n g l e r ,  Bot. J a h rb .  XVIII, 1894, 66; 
S k a n  in  T h i s e l t o n - D y e r ,  Fl. trop. Afr. IV: 2, 1906, 451.

I n y a n g a :  in m ontibus Inyanga Mts ad villam  Inyanga Down in cam po gram i
noso, c. 2000 m  s. m., flor. et fruct., 29. Jan . 1931 — n. 4682.

V e r b r e i t u n g :  Angola u n d  jetzt au ch  Süd-Rhodesia .
U nsere  E xem pla re  s tim m en  in  a llen  w esentlichen  C h a rak te ren  m it 

E n g l e r ’s B eschre ibung  von S. B uchneri  überein . Sie un tersch e id e t  sich 
von  S. ram osa  d u rch  ih re  grossen Blüten, m e h r  als 2 cm  im  D u rc h 
m esser, u n d  d u rch  ih re  1,5— 2 cm langen  Blütenstiele. Die B lü ten  sind 
blaulila .

Sopub ia  s im p lex  H ö c h st , in  F lora , 1844, 27; H iern  in  Dy e r , Fl. 
Cap. IV: 2, 1904, 386, p ro  pa r te ;  H em sley  et Skan in  T h is e l t o n -Dy er , 
Fl. trop. Afr. IV: 2, 1906, 451.

I n y a n g a :  in fra  dejectum  fium inis Pungw e in valle, c. 1400 m s. m., flor. et 
fruct., 18. Dec. 1930 — n. 3942.

M a k o n i :  prope pagum  Rusapi, c. 1450 m  s. m., flor. et fruct., 14. Nov. 1930 — 
n. 2994; ad villam M aidstone in solo lnimido in cam po gram inoso, c. 1450 m s. m., 
flor. et fruct., 5. Jan. 1931 —- n. 4122.

V e r b r e i t u n g :  F ran z . Guinea, Gold-Küste, Togo, Nigeria, K am e
run , F ranz . u n d  Anglo-ägypt. Sudan, Abessinien, U ganda, T angan jika-  
Terr., Belg. Kongo, Angola, Nord- u n d  Siid-Rhodesia, N yassaland , Port. 
O stafrika , T ransvaal,  O ran je -F re is taa t,  N atal u n d  K apland .
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B u c h n e ra  R and ii  S. M o o r e  in  Jo u rn . B o t.,  1900, 467; S k a n  in  T i i i s e l -  
tQ 'M -D y e r ,  Fl. trop. Afr. IV: 2, 1906, 387.

I n y a n g a :  3 km  occidentem  versus a m onte Inyangani in  palude, c. 2000 m 
s. m ., flor., 6. Dec. 1930 — n. 3452.

V  e r b r e i t u n g :  Nord- u n d  Süd-Rhodesia .

B u ch n e ra  R andii  u n d  B. pusillif lora  s ind  von S. M o o r e  aus Salis
b u r y  bzw. Mazoe, zwei nahgelegenen  O rten  in  Süd-Rhodesia , beschrie 
b e n  w orden. Dieser heb t hervor, dass die letztere Art sich von B. R andii  
h a u p ts ä c h l ic h  d u rc h  u n sc h e in b a re re n  H ab itus , deutlich  w eniger »hispid» 
Ä h re n ,  versch iedene D eckb lä tter  und  B rakteolen , sowie d u rch  schm ale 
K ro n la p p e n  un tersche ide t. Die D eckb lä tte r  von B. pusilliflora  w erden  
als , lineal oder lineal-lanzettlich  beschrieben , die B rak teo len  als pfriem - 
l ic h  u n d  die K ron lappen  als länglich: bei B. R andii  dagegen die Deck
b lä t te r  als e irund-lanzettlich , die B rak teo len  als bo rs tenartig  u n d  die 
K ro n la p p e n  als v e rk eh rt-e iru n d  bis länglich.

I n  einem  S u m p f am  Fuss des In y an g an i  sam m elten  w ir  ein b lü h e n 
des E x em p la r  von  B uchn era  ein, das be tre ffend  D eckb lä tte r  u n d  K ron 
la p p e n  a m  besten  m it  B. R and ii  üb ere ins tim m t. Die u n te rs ten  B lüten 
s itzen  indessen  c. 10 m m  von d en  ü b rig en  d e r  Ä hre  getrennt, wie bei 
B. pusilliflora. Die B rak teo len  sind  lineal-lanzettlich . M einer M einung 
n a c h  gehört u n se r  E xem p la r ,  tro tz  gewissen Abw eichungen, zu r  F o rm 
serie  von B. Randii.  Es ist zweifelhaft, ob B. pusilliflora  als eine selb
s tänd ig e  Art a u fre ch tz u e rh a lten  sein w ird . Sie ist n u r  schw ach  von 
B. R a n d ii  abgegrenzt.

B u ch n e ra  Lastii  E n g l .  Pflanzenw . Ost-Afr. C, 1895, 359; S k a n  in  
T h i s e l t o n - D y e r ,  Fl. trop. Afr. IV: 2, 1906, 392.

I n y a n g a :  prope dejectum  flum inis Pungw e in  cam po gram inoso m ontano, 
c. 1850 m s. m., flor., 6. Nov. 1930 — n. 2713; c. 30 km  m eridiem  versus a pago 
Inyanga in cam po gram inoso, flor. et fruct., 19. Nov. 1930 — n. 3028; in monte 
Inyangani in cam po fruticoso saxoso, c. 2200 m  s. m., flor. et fruct., 7. Dec. 1930 
— n. 3607.

V e r b r e i t u n g :  N yassaland , S iid-Rhodesia  u n d  Port. O stafrika .
Bei B. Lastii  sind die Ä hren  u n te rb ro c h en . N ach S k a n  s ind  die u n te 

ren  B lü ten p aa re  u n g e fä h r  1,5— 4 cm  (8— 18 lin.) vone inander  en tfern t. 
Bei der  n a h v e rw a n d te n  Art B. tuberosa  s ind  die Ä hren  dagegen u n 
un te rb ro c h en , m itu n te r  ist jedoch  das a lle run te rs te  B lü ten p aa r  von den 
ü b rig en  ein  w enig  getrennt. In  u n se rem  M ateria l aus dem  Inyanga- 
Gebiet f in d en  sich einige Grenzfälle, wo ich  n ich t  weiss, ob die Ähre
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als un te rb ro ch en  oder u n u n te rb ro c h e n  zu bezeichnen  ist. Die u n te re n  
B lü tenpaare  sitzen indessen  m eistens deutlich, 1— 1,5 cm  oder b isw e ilen  
noch  weiter, sogar 2 cm, v o n e in an d er  getrennt. Ich  bezweifle, dass  
B. Lastii u n d  B. tuberosa  in  Z u k u n f t  als A rten  a u se in a n d e rg e h a l te n  
w erden  können . Sie sche inen  sich n u r  in  q u an ti ta t iv en  C h a rak te re n  v o n 
e in ander  zu un tersche iden .

All unser M aterial von nn. 2713, 3028 u n d  3607 h ab e  ich  als B. L a s tii  
b e s t im m t/w e lc h e r  N am e die P r io r i tä t  ha t,  w enn  diese A rten vere in ig t 
w erden  m üssen. Unsere E x e m p la re  s tim m en  in  bezug a u f  die L än g e  der  
K ronröhre , des Stiftes u n d  d e r  Kapsel sowie die Grösse der B lä tte r  
ziem lich gu t m it  der B esch re ibung  dieser Art überein . Die D eckb lä tte r  
s ind  d ichter gew im pert u n d  bei Kollektion n. 3607 etw as breiter , als 
die Beschreibung von B. L as tii  angibt.

Die Pflanze  h a t  einen  k rä f t ig en , bis a u f  2 cm  dicken, s ta rk  v e rho lz ten  
Stock, von dem  eine m e h r  o d e r  w eniger grosse A nzahl Stengel ausgehen .

Nach unse ren  Notizen s ind  die B lü ten  hellgelb oder wachsgelb .
Im  Inyanga-G ebiet ist sie a llgem ein  a u f  Steppe in  übe r  1800 m  Höhe.

0

B uchnera  H enriquesii  E n g l , in  E n g l e r , Bot. Ja h rb .  XVIII, 1894, 69, 
tab . 3, fig. B; H e m sley  et S k a n  in  T h is e l t o n -Dy e r , Fl. trop. Afr. IV: 2, 
1906, 396. B. rhodesiana  S. M o o r e  in  Jo u rn .  Bot. 1900, 468.

M a k o n i :  prope pagum  R usapi, c. 1450 m s. m., flor., 26. Okt. 1930 — n. 2304; 
eod. loco, flor. et fruct., 14. Nov. 1930 —- n. 2995.

V e r b r e i t u n g :  Angola, N ord- u n d  Süd-Rhodesia .
Die B lüten sind  in  fr isch em  Z ustand  schön  b lau  oder violett, w erden  

a b e r  beim  T ro ck n en  schw arz .

B uchnera  m ulticau lis  E n g l ,  in  E n g l e r ,  Bot. Ja h rb .  XVIII, 1894, 69, 
tab . 3, fig. A; S k a n  in  T h i s e l t o n - D y e r ,  Fl. trop. Afr. IV: 2, 1906, 396.

I n y a n g a :  ad radices rnontis Inyangani, latere occidentali, in cam po gram i
noso, c. 2000 m s. m., flor., 7. Dec.. 1930 — n. 3558.

V e r b r e i t u n g :  Angola u n d  jetzt au ch  Süd-Rhodesia.
Die Kollektion n. 3558 vom  F u ss  des In y an g an i  s t im m t in  a llen  w e

sentlichen  C h a rak te ren  m it  E n g l e r ’s B eschre ibung  von B u ch n era  m u lt i 
caulis  überein. Die einzige n en n en sw erte  A bw eichung ist, dass die b lü 
h e n d e n  Stengel bei unse ren  E x e m p la re n  n u r  2— 3 cm  lang  sind, w ä h 
re n d  E n g l e r  die L änge  der  Stengel m it  7— 8 cm  angibt. L eider habe  
ich  keine Gelegenheit gehabt, u n se r  M aterial m it  e inem  E x em p la r  von 
B. multicaulis , von E n g l e r  o der von S k a n  in  der F lo ra  of tropical



BEITRÄGE ZUR KENNTNIS DER FLORA VON SÜD-RHODESIA IX 123

A fr ic a  ang efüh rt ,  zu vergleichen, sondern  g rü n d e  m eine  B estim m ung  n u r  
auif ih re  B eschre ibungen.

B u chn era  m ulticau lis  var. g r a n d i fo l ia  T. N o r l i n d h  var. nova.

S p e c. o r i  g.: N orlin d h  et W eim arck  n. 4820 in  herb. Lund .

D i f  f  e r  t a  t y p o :  foliis m a jo rib us  usque  4 cm  longis usque 1,5 cm  
laltis, f lo ribus num erosis .

I n y a n g a . :  prope villam  »Rhodes Estate» versus flum en Pungwe in cam po
gram inoso  m ontano, flor. et fruct., 6. Nov. 1930 — n. 2665; in m ontibus Inyanga 
Mtts orientem  versus a pago Cheshire in cam po gram inoso, c. 2300 m s. m., flor. et 
fru c t., 4. Febr. 1931 — n. 4820.

U nser M aterial de r  K ollektionen nn . 4820 u n d  2665 s t im m t m it R ü c k 
s ic h t  a u f  die F o rm  u n d  Grösse des Kelches u n d  der  B lum enkrone  m it  
B. m u lticau lis  z iem lich gut überein . Die B lä tte r  s ind  indessen bedeu tend  
g rösser. N ach  der  F lo ra  of trop ica l A frica s ind  die B lä tter  län g lich 
spa te lfö rm ig , n u r  c. 0,8— 1,4 cm  lang  u n d  0,3— 0,4 cm  breit. Bei u n se 
r e n  E x e m p la re n  sind  sie läng lich-spatelförm ig , ellip tisch oder v e rk e h r t 
e iru n d ,  gew öhnlich  1,5— 4 cm  lang u n d  0,5— 1,5 cm  breit. Die In f lo 
reszenzen  h a b e n  im  a llgem einen  zah lre iche  B lüten, n a ch  der o b e n 
g e n a n n te n  F lo ra  s ind  sie aber  ganz wenig bei B. m ulticaulis . Die Stengel 
u n d  die In te rn o d ien  sind  bei den  m eisten  E x em p la ren  länger, als die 
B esch re ib u n g  angib t. Soweit ich  f inden  k an n , u n te rsche iden  sich unse re  
E in s a m m lu n g e n  n u r  in  quan ti ta t iv en  C h a rak te re n  von B. m ulticaulis .  
U n sere  F o rm serie  ist von  B. m ulticau lis  n ic h t  s c h a r f  abgegrenzt, m in 
destens  n ic h t  gem äss d e r  Artdiagnose. D esha lb  h a b e  ich  sie n ich t als 
e ine  eigene Art beschre iben  wollen, so ndern  ih r  n u r  den  R ang e iner 
V a rie tä t  gegeben.

Die B lü ten  s ind  bei der Kollektion n. 4820 weiss, bei n. 2665 b la u 
weiss, ab er  bei un se re r  E in sam m lu n g  de r  H a u p ta r t ,  n. 3558, b lau . 
E n g l e r  u n d  S k a n  geben an, B. m ulticau lis  h a b e  b laue  Blüten. Beim  
T ro c k n e n  w erd en  sie schw arz. Die n ah es teh en d e  A rt B. Henriquesii  h a t  
n a c h  S k a n  eine variierende  B lü ten farbe : tie fb lau , hellviolett, rosa  oder  
weiss. W ah rsc h e in l ic h  h a t  B. m ulticau lis  e ine ebenso s ta rk  variierende  
B lü tenfarbe .

Es gibt ke ine  A ngabe ü b e r  das A ussehen der  S am en  von B. m u l t i 
caulis. U nsere  E x em p la re  h a b e n  g länzend schw arze , c. 0,6 m m  lange 
u n d  c. 0,4 m m  bre ite  Sam en m it  ne tzartigen  E rh eb u n g e n  an  der O b e r
fläche.
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B uchn era  h isp ida  B u c h . -H a m . i n  D . D o n ,  P ro d r .  FI. Nepal, 1825, 91; 
H e m s l e y  et S k a n  i n  T h i s e l t o n - D y e r ,  Fl. trop . Afr. IV: 2, 1906, 397.

B e l i n g w e :  ad pagum  Mnene in silva, fruct., 27. Febr. 1931 — n. 5201.

V e r b r e i t u n g :  Senegam bien, F ran z . Guinea, Nigeria, E ry th rä a ,  
Abessinien, U ganda, Kenia, N yassaland , Angola, N ord- u n d  S ü d -R h o 
desia, Port. O stafrika , Südw est-A frika, M a d a g a sk a r  u n d  Indien .

B lüten  b lau  m it gelber R ö h ren m ü n d u n g .

B uchnera  E ylesii  S. M o o r e  in  Jo u rn . Bot. XLVI, 1908, 72.

I n y a n g a :  prope pagum  Inyanga in cam po fruticoso ad  collem Chemeo, c. 1800 
m s. m., flor. et fruct., 24. Jan. 1930 -— n. 4575.

V e r b r e i t u n g :  Süd-Rhodesia.
O hne Zweifel gehört unsere  K ollektion n. 4575 zu r  F o rm serie  von 

B, Eylesii,  aber  die E x em p la re  w eichen  in  gew issen  H ins ich ten  von 
M o o r e ’s B eschre ibung  ab. N ach ih m  ist die  A rt e in  au frech tes  K rau t, 
aber unsere  E x em pla re  h a b en  einen s ta rk  v e rh o lz ten  Stengel, u n d  so 
w ohl d e r  Stengel wie die Zweige s ind  m e h r  o d e r  w en iger  n iedergebogen. 
In  dem  E n tw ick lu ngss tad iu m , w o rin  w ir  die  P f la n ze  fand en , w a r  sie 
ein c. 1 m  h o h e r  H a lb strauch . Sie h a t  weisse B lü ten , die  be im  T ro ck n e n  
schw arz  w erden.

Eylesia  buchneroides  S. M o o r e  in  Jo u rn .  Bot. XLVI, 1908, 310, Tab. 
495 B.

M a k o n i :  ad villam  Duniden in solo hum ido ad rivulum , c. 1800 m s. m., flor., 
9. Febr. 1931 — 4932.

V e r b r e i t u n g :  die Art ist b isher  n u r  aus Süd-R hodesia  bekann t.
Die m ono typ ische  G attung  E yles ia  steht B u ch n e ra  seh r  nahe . Bei einer 

g ründ lichen  Revision dieser G attungen  ist es w enig  w ahrsch e in lich , dass 
m an  E yles ia  als eine eigene G attung  a u fre c h te rh a l te n  k a n n . S p e n c e r  
M o o r e  gibt an, der  H a u p tc h a ra k te r  fü r  E yles ia  sei d e r  m erkw ürd ige  
2-lippige Kelch. Bei u n se rem  M aterial von  E yles ia  is t  diese 2-Lippig- 
keit n ich t  so s ta rk  ausgeprägt, wie das B ild  in  M o o r e ’s Arbeit zeigt 
(Tab. 495 B, Fig. 3), u n d  d a d u rc h  ist die G a ttung  n ic h t  m e h r  so scharf 
von B u ch n era  abzugrenzen .

E yles ia  buchneroides  ist gewissen F o rm e n  von  B u c h n e ra  pusilliflora  
u n d  B. R and ii  täu sch en d  ähn lich . Z um  U ntersch iede  von diesen ist die 
R öhre d e r  B lu m en k ro n e  bei E. buchnero ides  a u f  der  Aussenseite u n b e 
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h a a r t ,  u n d  au sse rd em  ist der  Kelch in  4 L ap p en  geteilt. E inige Arten 
der  G attung  B u ch n era  h ab en , wie Eylesia , 4-zähligen Kelch.

C ycn ium  adonense  E. M e y . ex Be n t h . in  H o o k e r , Comp. Bot. Mag. I, 
1835, 368; H ie r n  in  T h is e l t o n -Dy er , Fl. Cap. IV: 2, 1904, 395; 
H e m sley  et Skan  in  T h is e l t o n -Dy e r , Fl. trop. Afr., 1906, 431.

I n y a n g a :  ad pagum Inyanga in campo graminoso, c. 1700 m s. m., flor., 30. 
Okt. 1930 — n. 2440; supra dejectum fluminis Pungwe in campo graminoso mon- 
tano, c. 1850 m s. m., flor., 6. Nov. 1930 — n. 2687 (forma!); c. 30 km meridiem 
versus a pago Inyanga in campo nuper usta ad limitem superiorem silvae Brachy- 
stegiae Randii, flor., 19. Nov. 1.930 — n. 3045; in monte Inyangani in campo fruti- 
coso, c. 2400 m s. m., flor., 7. Dec. 1930 — n. 3606 (forma!); 3 km occidentem versus 
a monte Inyangani in campo graminoso, c. 2000 m s. m., flor., 8. Dec. 1930 — 
n. 3636.

V e r b r e i t u n g :  U ganda , Kenia, T an gan jik a -T err . ,  Belg. Kongo, 
N ord- u n d  Süd-R hodesia , N yassaland , Port. O stafrika , T ransvaa l, Natal 
u n d  östliches K a p lan d  bis in  U itenhage.

Diese Art ist seh r  variabel. Unsere E in sam m lu n g en  n. 2687 aus  der 
N ähe der P ung w e-F ä lle  u n d  n. 3606 vom  In y an g an i h a b en  eine 9 bzw. 
10 cm  lange K ro n röh re . F o rm e n  m it  langer  R öhre  sind  u n te r  dem  
N am en  C. lo n g if lo ru m  besch rieb en  w orden . Die E xem pla re  von n. 2440, 
e in  p a a r  W o ch en  vor B eg inn  der  Regenzeit a u f  e inem  tro ck nen  F e ld  bei 
In y a n g a  eingesam m elt, h a b e n  B lü ten  m it ex trem  kurzer , k a u m  4 cm 
lang er  K ronröhre . E in e  kon tinu ie rl iche  F orm serie  verb indet diese 
E xtrem e. E in  p a a r  E x em p la re ,  der  E in sam m lu n g  n. 3045 zugehörig, 
s t im m en  in  bezug  a u f  die B lütengrösse  am  n ä ch s te n  m it  C. C am p oru m  
übere in , ab e r  die K e lch lappen  sind  n ich t so b re it  wie bei d ieser Art.

Die V aria tion  der  B lü tengrösse  ist w ah rsche in lich  n ich t  erblich , son 
d e rn  n u r  eine M odifikation . Die grossblütige F o rm  von den  Pungw e- 
F ä llen  w uchs a u f  feu c h tem  Boden, und  die k leinblü tige  F o rm  aus 
In y an g a  h a tte  sich ja  w ä h re n d  der letzten Periode  der T rockenze it  zum  
B lühen  entw ickelt. C. adonense  h a t  oft e inen s ta rk  verho lz ten  u n te r 
ird ischen  S tam m teil.

Die B lüten, die weiss o de r als ä lter  b läu lich  sind, w erden  beim  T ro c k 
n en  schw arz.

R h a m p h ic a rp a  m o n ta n a  N. E. Br . in  Kew Bull., 1901, 129; H ie r n  in  
T h is e l t o n -Dy e r , Fl. Cap. IV: 2, 1904, 400; H e m sley  et Skan in  T i i i - 
s e l t o n -D y e r , Fl. trop. Afr. IV: 2, 1906, 427.

M a k o n i :  ad villam Maidstone in campo graminoso prope flumen, c. 1.450 m 
s. m., flor., 6. Jan. 1931 — n. 4159.
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V e r b r e i t u n g :  Abessinien, Kenia, T an g a n jik a -T e rr . ,  U gan da , 
Süd-Rhodesia  u n d  B asuto land.

Die B lüten sind  in  f r ischem  Z ustande  weiss m it  e inem  b re iten  S aum , 
bis a u f  7 cm  im  Diam eter.

S h ig a  asiaticci (L.) O. Kt z e , Rev. Gen. Pb , 1891, 466; B u ch n era  
asiatica  L., Sp. pl. 1753, 630 pro  parte . Striga  lutea  L o u r ., Fl. Cochinch., 
1790, 22; H ie r n  in  T h is e l t o n -Dy e r , Fl. Cap. IV: 2, 1904, 382; H e m s 
ley  et Skan in  D y e r , Fl. trop. Afr. IV: 2, 1906, 409.

I n y a n g a :  c. 20 km a pago Inyanga versus pagum Cheshire in campo grami
noso, c. 1400 m s. m., flor., 3. Febr. 1931 — n. 4773; prope pagum Inyanga in colle 
Chemeo in campo fruticoso, c. 1750 m s. m., flor. et fruct., 12. Febr. 1931 — n. 4956.

M a k o n i :  ad villam Maidstone prope pagum Rusapi in campo graminoso,
c. 1450 m s. m., flor. et fruct., 20. Febr. 1931 — n. 5102 (»witch seed», Parasit!).

B e l i n g w e :  prope pagum Mnene in silva, flor. et fruct., 26. Febr. 1931 — 
n. 5180.

V e r b r e i t u n g :  trop. Asien u n d  A frika  -— Sierra  Leone, Nigeria, 
E ry th rä a ,  Abessinien, U ganda, Kenia, T an g an jik a -T e rr . ,  Belg. Kongo, 
Angola, Südw est-A frika, B echuanaland , Nord- u n d  Süd-Rhodesia , 
N yassaland, Port .  O stafrika , T ransvaa l,  N atal u n d  östl. K ap land .

Von S. asiatica  w ird  behaup te t,  sie soll a n  Mais schm aro tzen . Im  
M akoni-D istrik t sam m elten  w ir  sie bei e inem  Maisfelde ein. Die B lu m en 
krone  ist a u f  der  Oberseite k a rm in -  oder scharlach ro t ,  a u f  der  U n te r
seite weissrot.

Striga elegans  Be n t h . in  H o o k e r , Comp. Bot. Mag. I, 1835, 363; 
I I iern  in  T h is e l t o n -Dy e r , Fl. Cap. IV: 2, 1904, 382; H e m s l e y  et Skan 
in  T h is e l t o n -Dy e r , Fl. trop. Afr., 1906, 408. B u chnera  elegans 
D. D ie t r ., Syn. pl. III, 1843, 525.

I n y a n g a :  supra dejectum fluminis Pungwe in campo graminoso, c. 1700 m 
s. m., flor. et fruct., 16. Dec. 1930 -— n. 3785; ad pagum Cheshire in campo grami
noso, c. 1300 m s. m., flor., 4. Febr. 1931 — n. 4872.

V e r b r e i t u n g :  Angola, T an g an jik a -T e rr . ,  N yassaland , Süd-R ho
desia, B echuanaland , T ransvaa l, O ran je -F re is taa t,  Sw aziland, N atal und  
östl. K apland .

Diese Art ist seh r  a llgem ein  au f  der Steppe oberha lb  der  Pungw e- 
Fälle. Die B lü ten  sind  m e h r  oder w eniger k la r  rot.

Striga euphrasioides  (Va h l ) Be n t h . in  H o o k e r , Comp. Bot. Mag. I, 
1835, 364; H e m sley  et Skan in  T h is e l t o n -Dy e r , Fl. trop . Afr. IV: 2,
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1906, 412; H o o k er  f., Fl. Brit. Ind., 1885, 299. B uchnera  euphrasioides  
Va h l , Symb. bot. III , 1794, 81.

I n y a n g a :  ad pagum Cheshire in campo graminoso, c. 1300 m s. m., flor., 
5. Febr. 1931 — n. 4878.

V e r b r e i t u n g :  T an g an jik a -T e rr . ,  N yassaland  u n d  jetzt au ch  Süd- 
Rhodesia  sowie Ind ien , Ceylon u n d  Java.

Die B lü ten  sind  weiss.

Striga Thunberg ii  B e n t h . in  H o o k e r , Comp. Bot. Mag. I, 1835, 363; 
H ie r n  in  T h is e l t o n -D y e r , Fl. Cap. IV: 2, 1904, 380; H e m sley  et Skan 
in  T h is e l t o n -Dy e r , Fl. trop. Afr. IV: 2, 1906, 404.

I n y a n g a :  ad pagum Cheshire in campo graminoso, c. 1300 m s. m., flor. et
fruct., 15. Jan. 1931 — n. 4347.

M a k o n i :  c. 17 km a pago Rusapi versus pagum Inyanga in campo graminoso, 
c. 1500 m s. m., flor., 2 Dec. 1930 — n. 3385; ad villam Duniden in campo graminoso
et in silva, c. 1800 m s. m., flor. et fruct., 9. Febr. 1931 — n. 4944.

V e r b r e i t u n g :  Angola, B echuanalan d -P ro t. ,  Nord- u n d  S üd -R ho 
desia, T ransvaa l,  O ran je -F re is taa t,  B asuto land, N atal u n d  K apland .

Bei d ieser Art v a riie r t  die B lü ten farbe  von ro t bis lila, a u f  der H in te r 
seite ist sie blaulila.



B otaniska  N o tiser  1951, H ä f t e  2. L und

Marine algae from northern Norway I.

By E rik  J aasund .
(M arine Botanical Institu te , Göteborg.)

D uring  August 1949 the  a u th o r  collected som e m a r in e  a lgae in th e  
vicinity of T rom sö, as well as in  sheltered  localities in  the  f jo rds a n d  
in the cu rren ts  set up by  the  tides, as from  m ost exposed localities o u t 
side the islands Kvalöy a n d  Ringvassöy. These collections w ere  the f irs t  
step in  a p lan n e d  investigation  of the m a r in e  algal f lo ra  n o r th  o f 69 
degrees n o r th  latitude, a n d  were co n tinued  last sum m er. T he  m a te r ia l  
is being w orked  up  a t  the M arine B otanical In s t i tu te  in  G othenburg .

As will be k now n , l ite ra tu re  on  m arine  a lgae f ro m  the area  c o n 
cerned is r a th e r  scanty . Kje l l m a n  a n d  F o s l ie , w o rk ing  here  in  1877—  
1900, collected the ir  m ate r ia l  f ro m  some few sta tions in  the  district. 
H alf a cen tu ry  has passed  since then . New and  m ore  system atical studies 
of the m ar in e  algae in  n o r th e rn  w aters  will p ro b ab ly  prove  m ost in 
teresting.

Below a re  given some firs t resu lts  of an  ex am ina tion  of the  collec
tions. As som e epiphytes do no t coincide w ith  those described from  
sou the rn  waters, it seems desirab le  to describe th em  as new  species, 
even th oug h  they  m ay  be ecological fo rm s only. L a te r  it is h o p ed  to 
be able to th row  m ore  ligh t u p o n  th e  re la tions be tw een  the  b ro w n  epi- 
a n d  endophy tic  species now  existing in  the  l ite ra tu re , a n d  especially 
on those belonging to the genera  M yrion em a  a n d  S treb lonem a  occurring  
in Scand inav ian  waters.

Scytosiphon lomentaria (Lyngb.) J. G. Ag.
This species is com m on  in  n o r th e rn  N orw ay, g row ing in  exposed as 

well as m ore  sheltered  positions. F ro m  the exposed coast on Sandvär 
some sam ples w ere  collected in  August, m easu ring  only 5— 10 cm  in 
length a n d  1— 2 m m  in  b read th . In  m ore  sheltered  positions on  the 
sam e is lan d  the ir  size increased  to respectively 20 cm  a n d  2— 3 m m ,
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Fig. 1. a— d Scy tos iphon lomentaria  (Lyngb.) J. A. Ag. P lu r i locu la r  sporangia, 
e—/  Ulonema rh izophorum  F o s l i e .  (a— d  300 X; e—/ 270 X).

a n d  they  d id  n o t sho w  the  constric tions as d id  the form er. L as t  su m 
m e r  w o rk  was c a r r ied  ou t on  L auköy , n o r th  o f 70 N. In  L auksund , 
som e specim ens w ere  m e t  w ith  grow ing on  sm all pebbles on  sandy  
bo ttom  som e tw e n ty  cm  below low  w ater  m ark .  T h e  m a x i m u m  
l e n g t h  o f  t h e s e  s p e c i m e n s  w a s  125 c m,  t h e i r  b r e a d t h  
6— 7 m  m  (m easu red  w h e n  d r ie d ) . T hey  show ed m o re  o r  less m ark ed  
constric tions. T he  average  leng th  of the f ronds  was 70— 80 cm. The 
m ost ou ts tan d in g  fe a tu re  o f these  Scytosiphons  w as th e  p ronounced ly  
c lav ifo rm  shape  o f th e  generally  p lu riseria te  spo rang ia  fo u n d  on some 
o ld  specim ens, as sh o w n  in  fig. 1 a— cl.

L o n g itu d in a l  w alls  cou ld  be traced  th ro u g h o u t  the  sporangium , 
d ividing it long itu d in a lly  in to  two n a rro w  spo rang ia  ab o u t 3 p. broad. 
T he  resu lt  w as c lusters  of sp o rang ia  on  the  sam e pedicel (fig. 1 a ) . The 
division w as som etim es incom plete , thus yielding b ran c h in g  sporangia  
(fig. 1 b a n d  c ) . S po rang ia  w ith  top expansions as show n  in  fig. 1 d, 
w ith  a  b re a d th  of a b o u t  18 p., w ere  also seen.

M any  of these fasc icu la te  spo ran g ia  were m o re  o r  less stunted . O ther 
specim ens show ed »norm al» spo rang ia  as p ic tu red  by  Ne w t o n  (fig. 
I l l ) ,  Se t c h e l l  a n d  Ga r dn er  III (pi. 39 fig. 45, pl. 44 figs. 72 a n d  75) 
a n d  others. In  the  specim ens f ro m  L au k su n d  th is »normal» sporangia  
m easu red  a b o u t  70 p., a n d  up  to 14 floors w ere  counted. T hey  were 
cy lindrica l o r  su bcy lin d rica l  a n d  uniseria te , th us  agreeing  w ith  those 
described in R o se n v in g e  and  L und 1947 (pp. 28— 29). T he  sporang ia  
did n o t  fo rm  a co n tin u o u s  lay e r  b u t  show ed a spot-like d istribution .

T h e  p a rap h y ses  o n  the specim ens here  concerned  m easu red  60— 80 p.

9 B otan iska  N o tiser 1951.
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Fig. 2. Myrionema irreguläre J a a s u n d . a Part of prostratum seen from above. 
b Marginal creeping projections with plurilocular sporangia, c Adult part of the

frond, d Typical appearance. (250 X).

in  leng th  a n d  about 15 p. in  b read th . T hey  exceeded the  spo rang ia  by 
ab o u t a  th ird  in  length, o r h a d  the ir  tops a t  a level w ith  the tops of the 
sporangia . P a rap h y ses  as sh o rt  as those p ic tu red  by  R o s e n v in g e  and  
L u n d  were no t m et with.

Ulonema rhizophorum  F o s l i e  1894 p. 132.
This species is co m m on  in  n o r th e rn  w aters  a n d  is m et w ith  on 

D u m o n tia  incrassata. F o sl ie  described it on  m a te r ia l  f ro m  Lyngöy 
(near R isöy-Sandvär) a n d  fo u n d  it also in  Syltefjord. T h e  au tho r  col
lected  it in  R yström m en  a n d  on Skjervöy. On acco un t of the  som ew hat 
deviating  app ea ran ce  of the  las tm en tioned  sam ples, it is i llustra ted  in 
f igu re  1 e an d  /.

T he erect f ilam ents  are  m ark e d ly  c laviform , w ith  in fe r io r  cells 3 a  
wide, increasing  to 6— 9 y  n ea r  the  apex. T hey  o ften  b ra n c h  in the 
typ ica l m a n n e r  m en tioned  b y  F o sl ie  (I.e., pp. 19— 20, pl. I l l  fig. 17). 
It appea rs  desirable  to keep it a separa te  species u n t i l  it h a s  been cul
tu red . L evring  (1937) considers it only a fo rm  of M yrio n em a  strangu- 
lans  Gr e v ., a n d  so does J önsson . H a m el  w rites: »Ressemble beaucoup 
an  M. strangulans, en d iffére  su r to u t  p a r  la ram if ica tio n  éparse du 
thalle  ram p an t,  et les rhizoides, résu lta ts  possibles de l ’ad ap ta tio n  d ’un 
M yrionem a  au  tissu m o u  d ’u n  D u m o n tia .» A ccording to the  n a tu re  of the 
su rface  of the host, the  p ro s tra te  filam ents of a M yrio n em a  are  likely
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to show  a variab le  appearance , som etim es un itin g  to fo rm  a paren- 
c h y m a tic  d isk  a n d  a t  o thers no t touch ing  each o ther  a t  all, fo rm in g  a 
ne t-like  system. As em phasized  below, the a u th o r  considers the  net- 
like s tru c tu re  o f M yrionem a  irreguläre  m ere ly  as an  effect of the  su b 
s tra tu m . Consequently, U lonem a  shou ld  be a synonym  of M yrionem a,  
b u t  it appea rs  th a t  U lonem a rh izo p h o ru m  d iffers f rom  M yrionem a  
strangulans.

Myrionema irreguläre J a a s u n d  n. sp.
T h a llu s  m inu tus, epiphyticus. F ila  repentia , d iam etro  3— 9 p., f r e 

q u e n te r  et i r reg u la r i te r  ram o sa  cum  rh izo id ibus plus m inusve elongatis, 
i n t r a  p a re n c h y m a  hospitis  pene tran tibus . F ila  erecta  brevia, ram o sa  
cu m  sporangiis  te rm ina libus . Sporang ia  loculos uniseria tos continent, 
iu v en tu te  9— 1 0 X 1 5 — 30 p., ae ta te  adu ltio re  1 0 X 5 0 — 55 p. cum  pedi- 
cellu la  longa. Pili genuini 8 p. lati.

T h is  species is fo un d  creeping betw een  the spo rang ia  an d  p a rap h y ses  
on  the  su rface  of Scy to s ip hon  lomentaria, fo rm ing  sm all  pa tches  not 
easily  d is tingu ished  f ro m  the  sp o rang ia  of the  Scytosiphon .  T h ro u g h  
l ig h t  p ressu re  on  the  cover glass, it sp reads out on  th e  slide, show ing  
a pectina te  app ea ran ce  as illustra ted  in  fig. 2.

T he  basa l p a r t  of the tha llus  consists of creeping, short-celled  a n d  
r a th e r  densely  b ran c h in g  filam ents. F ro m  these, short, s im ple  o r not 
in f req u en tly  b ran c h in g  shoots arise, the  length  of w h ich  increase  f ro m  
the  m a rg in a l  p a r ts  of the  p ro s tra te  layer  of the  f ro n d  to w ard s  the 
c en tru m , thus  resem bling  a M yrionem a.  Moreover, i r reg u la r  p ro jec 
tions f ro m  the lower side of the  p ro s tra tu m  w ith  long a n d  ir reg u la r  
cells p en e tra te  in to  the sub s tra tum . In  the  o lder pa rts  of the th a llu s  
they  a re  m ore  vigorous a n d  be tter  developed th a n  those recorded  in  
Ulonema. Seen from  above, the  basa l f ilam ents  fo rm  a r a th e r  fine- 
m eshed n e tw o rk  (fig. 2 a). T he  young  cells a re  isodiam etric, the  leng th  
of the cells increasing  w ith  age to abou t twice the  d iam eter, th is v a ry ing  
be tw een  3 a n d  9 p.. T h e  h a irs  of the com m on  phaeophycae-type  are  set 
d irect on  the  creeping filam ents, a n d  a re  8 p. b road .

T he  erect f i lam ents  a re  early  t ran s fo rm e d  into  p lu r ilo cu la r  spo rang ia  
an d  a re  consequently  n o t often  seen in  the vegetative stage. Size of 
spo rang ia  9— 1 0 X 1 5 — 30 p.. They  are  sim ple or b ranched , borne  on an 
un ice llu la r  pedicel. In  the o lder pa rts  o f the  tha llus  th e  lengths of the  
spo ran g ia  m ay  increase  to 50— 55 p. (average 30— 40 p,). T he pedicel 
then develops to a s ta lk  of 3— 5 elongated n a rro w  cells.
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Fig. 3. Myrionema furcatum J aasund . a Parts of prostratum, b Unilocular and 
plurilocular sporangia. C1C2 Young portions of thallus. d Older portion of thallus.

(300 X ).

T he  p lu r ilocu la r  sp o ran g ia  a re  w ith  few  exceptions uniseria te , som e
times w ith  oblique walls. U nilocu lar spo rang ia  a re  no t m et w ith .

As fa r  as can  be ju d g ed  f ro m  the a lcohol m a te r ia l  th e  vegetative 
cells co n ta in  2— 4 disk-like ch rom atophores .

Most of the  ch a rac te rs  h e re  m en tioned  ind icate  th a t  th is  a lga belongs 
to the  genus M yrionem a .  B ut because of the  ex trem ely  well developed 
rh izoid-like  th read s  in  som e p a rts  of the frond , the  a lga  concerned  m ay  
show  a  Streb lone ma-Vike a p p ea ra n c e  (fig. 2 c ) . As to the  net-like  s t ru c 
tu re  o f  the  creep ing  p a r t  of the  thallus, it ap p ea rs  to be m ere ly  a resu lt 
of the  su b s tra tu m . O n acco un t of the papillose s tru c tu re  of the  surface  
o f th e  host, it w o u ld  be im possib le  fo r the  p ro cu m b en t  th reads  to join 
a n d  fo rm  a p a re n c h y m a tic  disk, w hich I I a m e l  regards  as an  essential 
fea tu re  of the  genus M yrionem a.

Most of the  c h a rac te rs  of th is a lga coincide r a th e r  closely w ith  those 
given by  J ö n s s o n  1903 fo r  a n  ep iphyte  on  L am inaria  Cloustoni from  
V estm annaey jar . H e calls i t  M yrio nem a  corunnae  S au v . f. filamentosci 
J ö n s s o n . T he  on ly  d ifference  seems to be in  the  longer sta lks of the 
spo rang ia  in  th e  p resen t  specim ens an d  the  2— 4 ch rom atoph o res , while
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J önsson  could see one only. As the investigations of the  ch rom ato pho res  
w ere  m ad e  on  alcoholic m ate r ia l  a n d  a re  un ce r ta in ,  the  species here  
m en tio n ed  m ay  prove to be iden tica l on  closer exam ina tion  of living 
m ateria l.

Myrionema furcatum  J a a s u n d  n. sp.
T h allu s  m acu lifo rm is  1— 3 m illim . d iam . F ila  erecta  conferta  cylind- 

rica , saepe ram osa . Cellulae 8— 12 p. crassae, duplo  d iam etro  longiores. 
L ong itudo  f i lo rum  100 p..

Cum  et sporangiis  un ilocu laris  30— 4 0 X 4 5 — 55 p.. et sporangiis p luri- 
locu lariis  8 X 2 0 — 40 p  iuventu te , aetate  ad u lt io re  8 X 5 0 — 90 p.

S porang ia  p lu r ilocu la r ia  f requen ter  fu rca ta .  Pili genuin i 10 p. lati.

F o u n d , fo rm ing  b ro w n ish  spots on D u m o n tia  incrassata, abo u t 2 m m  
in  d iam eter. T he  p ro s tra te  basa l f i lam ents  u n ite  to fo rm  a pseudoparen- 
c h y m a tic  a n d  m on ostrom atic  d isk  in  th e  m idd le  p a r t  only, being free 
a n d  b ran c h in g  repeated ly  a t  w ide  angles as sh o w n  in  fig. 3 a in  the  
m a in  po rt io n  of the  creeping  part. E rec t f i lam en ts  em erge in  a regu la r  
m a n n e r  a n d  increase  in  h e igh t tow ards  the  cen trum , h e re  reach ing  a 
m e a n  leng th  of 100 p. T h ey  a re  sim ple  o r  b ran ch ing . Cells of the 
u p r ig h t  f i lam ents  8— 12 p. wide, an d  a b o u t  1 1/2— 2 times as long as 
b ro ad . T rue  h a irs  present, ab o u t 10 p. broad .

U nilocu lar spo rang ia  a re  developed f ro m  the  creep ing  filam ents  or 
f ro m  the  in ferio r  cells of the  u p r ig h t  f ilam ents, a n d  are usua lly  stalked. 
T h ey  occur on  the  sam e th a llu s  as the  p lu r i lo cu la r  spo rang ia  (fig. 3 b ) . 
Size 30— 4 0 X 4 5 — 55 p., ovoid-blong.

C ylindrical p lu r ilocu la r  sp o rang ia  are  fo rm ed  in  the  u p p e r  p a r t  of the 
erect shoots. At f irs t  they  a re  ra th e r  sh o r t  a n d  b iseria te /uniseriate , 20—  
4 0 X 8  p. L ate r  on  they  increase  in  leng th  to a b o u t  90 p. F r e q u e n t l y  
t h e y  b r a n c h  i n  a  m  a n n e r  r e  m  i n  i s c e n  t o f  t h e  s p o 
r a n g i a  o f  Streb lonem a  fa sc icu la tum  T h u r . (fig. 3 c ) .  Tw o sim ple 
spo rang ia  m a y  also be b o rn e  on  the  sam e pedicel.

T his a lga p a r t ly  appea rs  low, com pressed  a n d  short-celled, w ith  ra th e r  
sho rt  spo rang ia  a n d  d ifficu lt to press o u t  o n  th e  slide, a n d  p a rt ly  as 
long a n d  well separa ted  shoots on  the  p ro c u m b e n t  filam ents, w ith  
e longated  cells a n d  sporangia , a n d  easily sp read in g  out on the  slide. 
The absence  of the  sho rt  a n d  com pressed  p ro jec tions  gives it a  m ore  
sim ple s tru c tu re  (fig. 3 d ) . As they  are  g row ing  together, the  conclusion  
has to be  d ra w n  th a t  the  fo rm e r  rep resen t on ly  a juven ile  stage of the  
latter. F u r th e rm o re ,  tran s it io n a l  fo rm s a re  seen. C h ro m atophores  seem
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to be irregu lar  discoidal, bu t  were not p la in ly  discernible . As this a lg a  
seems not to have been previously  described, it is considered  a n e w  
species a n d  nam ed  M yrionem a  furca tum .  I t  d iffers f rom  M yrio n em a  
globosum  in  the slender, b ran ch in g  spo rang ia  an d  in the  p resence  of 
un ilocu lar  sporangia.

Myrionema globosum  (Rke) F o s l i e  1894 p. 17, R e in k e  1889 p. 46, 
Tab. 17, R o s e n v in g e  1898 p. 86 figs. 19— 20, J ö n s s o n  1903 p. 146.

O n Cladophora  f rom  the litto ral zone on  T rom söya, th is ep iphy te  
was found  fo rm ing  sm all g lobular cushions w ith  ch a rac te rs  agree ing  
well w ith  those given by J önsson (his th ird  fo rm  on  Cladophora). T h e  
specim ens collected h a d  one o r two platelike  c h ro m a to p h o re s  of i r reg u la r  
outline —  (the sam ple  has been stored on  K arp e tsch en k o ’s M odified 
N avash in  Fluid) —  in the  vegetative cells of the  frond . T he  p ro s tra te  
f i lam ents  u n ited  in  the  cen tra l pa rts  b u t  w ere  freely  b ran c h in g  n e a r  
the m arg in . Short u p r ig h t  filam ents, irregu la ry  b ra n c h in g  bore  p lu r i 
locu lar  subcylindrica l o r  fu s ifo rm  sporangia, p a r t ly  bi- a n d  p a r t ly  
uniseriate , often  w ith oblique walls. On each  u p r ig h t  f i lam en t one to 
six spo rang ia  (fig. 4 a— e) w ere  found, s itting te rm in a l  o r lateral. T hey  
m easu red  7— 1 0 X 1 5 — 30 p. —  the m ost com m on  size w as 9 X 2 7  p.. 
T h e  usually  nearly  isod iam etric  cells of the p ro s tra tu m  m easu red  8—  
10 p. in  d iam eter. T he  cells of the  u p r ig h t  f i lam en ts  w ere  slightly  
e longated  a n d  were ab o u t 1— 2 tim es as long as b road .

H airs  were com m on, a ttenua tin g  som ew hat tow ard s  the base. D ia
m eter  6— 7 p.. An enclosing basal shea th  as sh ow n  by  J önsson was only 
occasionally  discernible. By com paring  the  m easu rem en ts  he re  given 
w ith  those in  J önsson (I.e.) the  a lga  f ro m  T rom sö ya  proves to be a 
little coarser th a n  the  Icelandic  sam ple, b u t  o therw ise  it corresponds 
very  well. In  1907 K ylin described a new  M yrion em a  called M yrionem a  
su bg lobosum  K ylin  grow ing in  the  sam e w ay  a n d  on  the  sam e host as 
the  p resen t specim ens. His descrip tion also corresponds well w ith  the 
descrip tion  given above —  w ith  some exceptions, w h ic h  K ylin  poin ts  
out as the d ifferences betw een M. g lobosum  a n d  M. su b g lo b o su m : 
A new  sporan g ium  is never observed to fo rm  in a n  em ptied  one. T he  
h a irs  alw ays arise f rom  the basal layer, never la tera lly  f ro m  the  up righ t 
filam ents. T he ch ro m atoph o res  (exam ined in  alcoholic  m ateria l)  are  
fo u n d  to be ro u n d ish  a n d  p ro bab ly  2— 4 in each cell. T hese  differences 
m ay  by  exam ina tions  on sufficient a n d  living m ate r ia l  prove to be 
illusory. In  the p resen t m ate r ia l  the  lateral h a irs  belong to the excep
tions. The new  shoots fo rm ing  inside the  em ptied  sp o ran g ia  are not
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Fig. 4. a— e Myrionema globosum  (Rke) F o s l i e ,  f ragm en ts  of the  f ro n d  showing 
the aggregation  of the sporangia , e showing the  ch rom atopho res .  /  Streblonema

fasciculatum  T h u r .  (a— e 300 X , /  230 X ).

often  seen. F u r th e rm o re ,  som e specim ens f ro m  the sam e sta tion  and  
on  the  sam e sub s tra tum , bu t stored in  alcohol, appea red  to have  two 
o r  m o re  th a n  two ch rom atophores . As regards  tim e of fructif ication , 
M. g lobosum  on  the Sw edish west coast fructifies in  the springtim e, 
M. subg lobosum  on the co n tra ry  d u r in g  Ju ly — August (Kylin  1907, 
1947). J önsson reports  M. g lobosum  (Iceland) f ru iting  from  April to 
Sep tem ber an d  R o senv in ge  April to Ju ly  (Greenland). I t  will be n e 
cessary  to com pare  specim ens from  th e  Sw edish west coast w ith  spe 
cim ens f ro m  n o r th e rn  N orw ay to decide th is question. Until then  
Ivylin’s species is re ta ined  a .separate species.

On C eram ium ,  the  second fo rm  m en tio ned  hy  J önsson occurred , well 
agreeing w ith  the figure 20 B in  R o sen v in g e  1898 an d  w ith  L e v r in g ’s 
s ta tem ents  on  Swedish m ate r ia l  (Levring  1935). T he m ax im u m  length  
of the spo ran g ia  were 45 p., thus being s lightly  sho rte r  th a n  on  L e v r in g ’s 
specimens.

Streblonema fasciculatum  T h u r .  L e  J o l i s  1864 p. 73.
A ccording to N orum  (1913 p. 159), h e  collected this species n ea r  

H aug esund  in  Callitliamnion arbuscula  (!). It has  earlie r been m et w ith
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in  N em alion  (Re in k e  1889, R osenv in ge  a n d  L und  1941) a n d  in  
Euclesme  (Ne w t o n  1931, T aylor 1937) im m ersed  be tw een  the  cortical 
f ilam ents. A part  f ro m  the above-m entioned f ind ing  by  N o r u m , w h ich  
seem s to be r a th e r  doub tfu l  as the a lga concerned  has  no t been  m et w ith  
b y  Kylin  1910, L evring  1937 a n d  W en n b erg  1948— 49, w o rk in g  on 
th e  sam e p a r t  of the N orw egian  coast, a n d  as the  s t ru c tu re  of Calli- 
th a m n io n  is qu ite  d ifferen t from  th a t  of N em alion  a n d  E u d esm e  —  
S treb lon em a  fasc icu la tum  h a s  n o t  e a r l i e r  b e e n  f o u n d  i n  
N o r w a y .

Some specim ens of E u d esm e  virescens  f ro m  Risöy p roved  to con ta in  
th is  endophy te  well developed, w ith  rich ly  b ran c h in g  spo ran g ia  (fig. 
4 / ) .  One sp o ran g iu m  show ed 7 »branches» or »fingers», s im ila r to 
f igu re  133, p. 323 in  Ra b e n h o r s t : K ry p to gam enflo ra  1885. Cells of Ihe 
c reep ing  f ilam ents  h a d  a  m ax im u m  th ickness  of 15 p., th e  h a irs  were 
8— 10 p. in  d iam eter, the  spo rang ia  to 160 p. long a n d  10— 20 p. thick.

Streblonema oligosporum  S t r ö m f .  1884 p. 133 pl. I, fig. 4, 5, L e v 
r i n g  1935, 1937, 1940 fig. 3.

A n endophy te  grow ing in  P unctaria  p lantaginea  is re fe rred  to this 
species. It  bore  un ise ria te  sim ple  p lu rilocu la r  sp o rang ia  abou t 5— 7 p. 
b ro a d  a n d  15— 25 p, long. T he specim en exam ined  show ed m any  
em p tied  sporangia , w ith  some em ptied  sp o rang ia  enclosing new  spo
rang ia .  H airs  w ere  8 p. b road , f i lam en t cells 5— 9 p. in  d iam ete r  and  
1— 3 tim es as long as b road . U nilocular sp o ran g ia  no t m et w ith.

Streblonema polycladum  J a a s u n d  n. sp.
F i lam e n ta  endop hy tica  cum  articulis  longis, cylindricis, 4 1/2— 6 p 

latis, 1 x/2— 3-plo d iam etro  longioribus.
T ha llu s  in te r  cellulas hospitis  ep iderm icas e ru m p it  et ex tra  hospitem  

fasc icu la tos  f i lo rum  ram o su m  fo rm an t.  Sporang ia  p lu rilocu la r ia  cylind- 
r ica  vel fusiform ia , in te rd u m  ram osa, un iseria ta , sessilia a u t  pedicellata. 
S poran g ia  5 X 2 5 — 30 p.. Pili hya lin i  ex filis endophytic is , 6 p. latis.

W h ile  study ing  the  Scy to s ip hon  m en tioned  above, a n  endophy tic  alga 
w as  discovered, bearing  slender, cylindrical, p lu r ilo cu la r  sporangia  
fo rm in g  sm all aggregations on  the  su rface  of the  host. T he  endophytic  
p a r t  of the  f ro n d  consisted of long-celled th reads  w ith  subcy lindrica l or 
fa in t ly  ba rre l-sh ap ed  cells, abou t 4— 6 p. in  d iam ete r  a n d  1 x/2 to 3 times 
longer. T he  fi lam ents  bore  te rm ina l  hairs , 6 pi wide, a n d  penetra ted  
a m o n g  the cells of the  host, giving rise to fasciculate ly  b ran c h in g  erect 
a n d  fruc tife rous  fi lam ents  above. This ex te rnal p a r t  of the  fro n d  was
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F ig .  5. a Streblonem a oligosporum  S t r ö m f .  b Streblonem a po lyc ladum  J a a s u n d . 

c— e Phaeostrom a pustu losum  K u c k .  See  tex t ,  (a— b 250 X, c—e 270 X).

ab o u t 70 jjt, long w ith  cy lindrica l p lu rilocu la r  spo rang ia  27— 37 p, long 
a n d  a b o u t  5 p. broad. T h e  sporang ia  were som etim es b ranch ing . T hey 
were b o rn e  te rm ina lly  o r la tera lly  on  un ice llu la r  pedicels. Loculi uni- 
seriate, w ith  dividing walls f requen tly  oblique. This free p a r t  of the 
f ro n d  som etim es expands la tera lly  th ro u g h  free p ro cu m b en t  b ranches  
(fig. 5 b ) .

T h e  a lga  here  described grows like Streb lonem a  ru g o su m  S e t c h e l l  
a n d  Ga r d n er  fo u n d  in Alaria  tenu ifo lia  (S. a n d  G. 1925 pl. 52, fig. 7). 
I t d iffers  f ro m  th a t  species in  the  h a irs  no t em erg ing  fro m  the  erect 
f i lam en ts  a n d  in  the  longer spo rang ia  of S. po lyc ladum .  More s tr ik ing  
is its close correspondence  to Streb lonem a ten u iss im u m  H auck , m et 
w ith  in  N em a lio n  in the  A driatic  a n d  the D an ish  w aters. T he  p resen t 
species seems to d iffer f ro m  this only in  its sh o rte r  a n d  som etim es 
b ra n c h in g  sporangia . O n  accoun t of the  d ifferen t m ilieu  of the  D an ish  
and th is  no rth -N o rw eg ian  species, it  seemed m ore  correct to keep the 
la tter  sep a ra ted  fro m  the  form er. W ith  p lu r ilo cu la r  spo rang ia  in  June . 
In  Scytosiphon .

P h a e o s tr o m a  p u s tu lo s u m  K u c k .  1895 p. 182, tab. VII, R o s e n v i n g e  
1898 p. 68, J o n s s o n  1903 p. 165, K y l i n  1947 p. 25.
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M any specim ens of this epiphyte, not earlier m et w ith  n o r th  of 64 N, 
w ere  fo u nd  on  Scy to s ip hon  from  L auköy . P r i n t z  (1926 p. 147) repo rts  
som e finds in  T ro n d h je m sf jorden. His specim ens w ere  ha ir less  an d  
non-fructiferous. He w rites: »Ich habe  sie n u r  im  F rü h s o m m e r  in  den 
M onaten  April Ju n i  u n d  zu dieser Zeit n u r  sterile E x em p la re  gesehen 
aus w elchem  G runde eine sichere A rtsbestim m ung  n ich t  m öglich  ist. 
Sie e rinnert  sehr an  die a u f  Zostern  ep iphytische  P haeostrom a  p u s tu 
losum ,  doch habe  ich  n iem als H aarb ild u n g en  a n  m ein en  E x em p la ren  
gesehen.» —  Consequently, the  n o rth e rn m o st  ce r ta in  f in d  of f ru c t i 
ferous specim ens is th a t  of L e v r in g  in the  v icin ity  of Bergen 1937; 
accord ing  to h im  this was its first record  fo r  N orw ay  (I.e.).

P re p a re d  free f ro m  the  host, the  ep iphyte  f ro m  L au k ö y  p a r t ly  show ed  
the  discoid s truc tu re  p ic tu red  by K y lin ,  bu t p a r t ly  a  m o re  filam en tous  
s t ru c tu re  as show n in  figure  5 c— e a n d  also m en tioned  by  Jö n sso n . 
H airs  were abou t 6— 8 p wide, sp o rang ia  20— 3 0 X 3 0 — 40 p. a n d  the 
vegetative cells of m ost variable  shape, ab ou t 12— 15 p. in  d iam eter. 
C hrom atophores  discoid.

F igure  5 d  show s a m ost rem ark ab le  resem blance  to th a t  f igured  
on  Streb lonem a aequale  O l tm .  by K u c k u ck  (1897). T h e  filam en tous  
s tru c tu re  is, uo doubt, caused  by  the papillose su rface  of the  host. I have 
n o t  m et w ith  th e  regu la r  fo rm  in  Chorda f i lu m .  T h e  discoid fo rm  
occurred  best developed on  P unctaria  p lantaginea  f ro m  T rom söya, bu t 
w as also seen on  Scy tosiphon  (on some sporang ia- a n d  paraph ysis -free  
p a rts  of its f r o n d ) .

The correspondence  here  m en tioned  led K u c k u ck  (1897) to refer 
S treb lonem a aequale  O l tm .  to the  genus P haeostrom a.  J ö n s s o n  went 
a  step fu r the r ,  reg ard ing  these  species as fo rm s of P haeostrom a  
pu stu lo su m  Kuck. only. L e v r in g  agrees w ith  h im  1937, b u t  changes 
la te r  (L e v r in g  1940 p. 30. His figure  2 has true  phaeophy ceae-ha irs  
instead  of the  charac te ris tic  P haeostrom a-hairs.)

On the  basis of the m ate r ia l  from  L auköy , the  a u th o r  is inclined  to 
ad o p t  the view of Jö n sso n .

Halonema J a a s u n d  nov. gen.
C ylindrus centralis  f ilam ento  ram oso  et eius ram is  elongatis compo- 

situs. F ila  periferica, p a u la tim  a cellulis p e r ip h e r ie s  axis evoluta, eum 
stra to  con tinuo  densissim e tegunt, cy lindrico-clavata, sim plicia , 2 vel 3 
cellulas continentia . Sporang ia  p lu r ilocu la ria  p ir ifo rm ia  vel co rda ta  e 
tran s fo rm a tio n e  a rticu lo rum . Pili ce llu lam  in ferio rem  e longa tam  et 
m eris tem a  in te rca la re  habent.
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Fig. 6 .  Halonema subsimplex J a a s u n d . a Longitudinal section, b Plurilocular spo
rangia. c Tip of a branch. (300 X).

Central axis a single m onopod ia l b ran ch in g  th read . T he  cen tra l  p a r t  
of the f ro n d  show s a po lysiphonous s tructure , consisting of the  para lle l 
ru n n in g  s tem  a n d  m a in  b ranches . Cortical layer fo rm ed  by sho rt  two- 
o r three-celled  vegetative th reads, w ith  a slightly  swollen apical cell, 
densely packed . P lu r i lo c u la r  spo rang ia  fo rm ed  by  t ran s fo rm a tio n  of the 
u p p e r  cell o f the  vegetative th reads, pear- to h ear tsh ap ed , ir regu lar  
round ish , o f ten  w ith  lobed m arg in .

H airs  a b u n d a n t ,  show ing  a long basal cell followed by  an  in te rca la ry  
grow ing zone.

Halonema subsimplex J a a s u n d  n. sp.
F ron s  filifo rm is, gelatinosa, spa rs im  ram osa, ram is simplicissimis. 

Gellulae axis cen tra lis  150— 180 p. longae, 15— 18 p. crassae. Cellulae 
f ilo rum  ass im ilan tiu m  d iam etro  15— 18 p., globosae vel subglobosae.

Sporang ia  ir reg u la r ia  15— 3 0 X 2 5 — 30 p.. Pili basin  versus a ttenuati, 
d iam etro  ad  b a s in  10 p., diam etro  in  m edio 18 p..

E p ip h y tic  o n  Chordaria flagelliform is  in  the lit to ral zone.
T hallu s  f ilifo rm , gelatinous, sparing ly  b ranch in g , w ith  b ranch es  of 

one o rder  only. T he  b ran ch es  scattered, 1— 2 cm  long a n d  em erging at
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Fig. 7. Halonema subsimplex  J a a s u n d . (6Ar X).

r igh t angles. T ha llu s  abo u t 13 cm  long a n d  1— 1 1/2 m m  th ick , yellow 
o r  light b ro w n  w hen  dried. T he  po lys ip hon ous  p a r t  of the  tha llu s  con 
sists of cells 150— 180 p  long a n d  a b o u t  10—48 p  b road . T he leng th  
decreasing from  the  m idd le  of th e  s tem  tow ards  the  cortica l layer, an d  
being abou t 50 p ju s t  inside the  cortex. T he  end-w alls of the  cells often 
oblique.

Cells hyaline. On this cen tra l  cy linder, the  two- o r  three-celled vegeta
tive th reads of 15— 18 p. d iam ete r  a re  set transverse ly  densely  packed, 
fo rm ing  a cortical layer.

The ha irs  show  a str ik ing  re sem b lance  to the  h a irs  of Phaeostrom a  
K uck . T h e  elongated basa l cell h a s  the  sam e  constric tion  n e a r  th e  lower 
end. T he  b rea d th  m easu red  in  th e  n a r ro w  p a r t  is 10 p, increasing  to 
15 p n e a r  the  top of the  cell. L en g th  120 p. T h en  follows a variab le  
n u m b e r  of short, m ore  or less b a rre l -sh a p e d  cells, f ro m  h a lf  as long 
to twice as long as b road. T h is  g row ing  zone is ab o u t 25— 50 p  long. 
T h e  following h a i r  cells h a d  a d iam e te r  of 18 p.

Only p lu r ilocu la r  sp o rang ia  w ere  m et w ith  extending  som ew hat beyond  
the  su rface  of the  frond , a n d  show ing  the  sam e co rrespondence  to 
Phaeostrom a. T hey  tape red  so m e w h a t  tow ards  th e  base. Size 15—  
3 0 X 2 5 — 30 p.

As fa r  as could be judged  f ro m  the  scan ty  m ate r ia l  availab le  fo r  this 
species, stored  in  glycerine, th e  ch ro m a to p h o re s  w ere  discoid. F u r th e r  
in fo rm a tio n  on  th is will be given later, w h e n  m ore  m ate r ia l  is available.

Because of the s im ila rity  of th e  s t ru c tu re  of h a irs  a n d  sp o rang ia  in 
th is genus an d  in  the  genus P h aeostrom a ,  —  an d  the  new  genus here 
described  show s Chordariaceae-characiers, the  conclusion  m ay  be  d raw n  
th a t  the  genus P haeostrom a  Ku c k . h as  to be rem oved from  its present 
p lace am ong  the  Ectocarpaceae  to the  fam ily  Chordariaceae.

In  the  system  set u p  by Kylin  in  h is  Chordariales-m o n o g rap h  (Kylin
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1940) the  genus H a lo nem a  J aasund m a y  belong to the  Sphaerotrichict-  
group, as no in te rca la ry  grow ing  zone is fo u n d  below the upp erm o st 
b ranch le ts  of the cen tra l  th read . O n the  o th e r  h an d , acco rd ing  to Kylin , 
no  p lu r ilocu la r  sp o ran g ia  have  been  m et w ith  in  th is group, as it only 
em braces  the genus Sphaero trich ia  Ky l in .

If  the  stress is la id  u p o n  the  s t ru c tu re  of the  f ro n d  only, as Kylin 
does (I.e. p. 57 a n d  60), the  g roup sh o u ld  be m a in ta in ed  b u t  w idened 
to co m prehend  all genera  show ing  the  p a r t ic u la r  s truc tu re  o f the  stem. 
T h e  charac te rs  of th is  new  a n d  en la rg ed  g roup  will then  be: Centra l axis 
a  single m onop od ia l  b ra n c h in g  th read . T h e  in te rca la ry  grow ing  zone 
is fo u n d  beyond  the  u p p e rm o s t  b ra n c h e s  of the  cen tra l  th read . Above 
th is  m eris tem e on ly  2— 4 cells a re  found . T he  ap ical cell (or excep
tiona lly  the  two ap ica l  cells) m a y  be  sw ollen  a n d  enlarged. A ssim ila
tive f ilam ents  sh o r t  w ith  so m ew h a t  sw ollen  ap ical cells —  enclosed in  
a n  enveloping jelly. T ru e  h a irs  occur.
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Parthenogenesis in Allium.

By Artur  H åkansson .
In s ti tu te  of genetics, Lund .

Introduction.

T h e  em bryology of the  genus A ll iu m  is well know n, a n u m b er  of 
species hav ing  been studied. As early  as 1879 Strasburger  discovered 
a p a r t icu la r  m ode of em bryosac  developm ent, la ter  called the A llium  
type: the division of the  e.m.c. results in  two d yad  cells; the  u p p e r  cell 
degenerates, the chalazal d y ad  cell develops in to  a n  eight-nucleate  em 
bryosac  of u sua l organization . The largest n u m b e r  of A ll iu m -species 
has  been  investigated by  W e b e r  (1929) an d  by  Me s s e r i  (1931). In  all 
species the A lliu m - type was found , on ly  occasional exceptions hav ing  
been observed. W e b e r  once observed fa ilu re  of d y ad  cell fo rm ation  in 
A. carina tum  a n d  som etim es the  fo rm ing  of th ree  m acrospores  in 
A. p ara doxum .  In  com m enting  on  these observations Stena r  (1932) 
w rites: »Selbst habe  ich bei A lliu m  n u ta n s  gesehen, dass die E.M.Z. 
drei M acrosporen  h e rv o rb r in g en  kann» . This s ta tem en t is fo u n d  in a 
p ap e r  on  the  em bryology  of N othoscordon , a genus closely re la ted  to 
A llium .  In  N othoscordon  the  A llium -type  was fo u n d  in  N. fragrans, 
an  ag am osperm  or apo m ic t  p ro p ag a tin g  th ro u g h  nu ce llu s -em b ry o n y ; 
sexual species fo rm ed three  or fou r  m acrospores. A fu r th e r  d ifference 
betw een the  two genera  concerns the  m ode  of endosperm  form ation . In  
A lliu m  the  endosperm  is fo rm ed  a fte r  the  Nuclear, in  N othoscordon  
a f te r  the  H elobial type (Stena r  I.e.).

So fa r  only  one A ll iu m  species, A. odorum ,  can  possibly  be called 
agam osperm ous, the eggcell hav ing  the  facu lty  to divide th rough  p a r 
thenogenesis. This species has  been  investigated  m a n y  times since 
T r e t ja k o w  1895 first observed an tip oda l em bryos. A su m m a ry  of the 
investigations is given by  Gustafsson  (1946). A. odoru m  h as  m an y  m odes 
of em bryo  fo rm ation . E m b ry o s  are  fo rm ed  from  an tipodals , synergids,
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the  in ner  in tegu m en t;  th ey  a re  fo rm ed  th ro u g h  p a r th enog en es is  o f th e  
hap lo id  a n d  of the  d ip lo id  eggcell or a fte r  ferti liza tion  of these cells.

T hus  partheno genes is  is k n o w n  to occur only  in  one A ll iu m  species. 
As will be shown, here, it occurs also in  A. nu tans.  A la rg e  n u m b e r  o f 
fo rm s of A. n u ta n s  a re  in  the  cu ltu res of Dr. Al b e r t  L e v a n . T h e y  h ave  
been collected in  the  field  o r p rocu red  f ro m  bo tan ica l  gardens. I n  th e  
»Proceedings of the  e igh th  in te rn a tio n a l  Congress of genetics» L evan  
has  m ade  a c o m m u n ica tio n  concern ing  th is m ate r ia l  f ro m  w h ic h  m a y  
be cited, »A m ate r ia l  o f the  species g roup A lliu m  an g u lo su m  - senescens-  
nu tans  w as dem onstra ted . This group includes m a n y  closely re la ted  
fo rm s w h ich  have  been  described  u n d e r  various taxonom ic  d e n o m in a 
tions. T he  cytological analysis  has  show n  th a t  m a n y  c h ro m o so m e  n u m 
bers occur in  n a tu re  a n d  in  culture. So fa r  only  diploid, te trap lo id  a n d  
hexaplo id  types a re  k n o w n  fro m  na tu re , b u t  in  m y  cu ltu res  m ost  som atic  
n um bers  be tw een  16 (2 x) a n d  100 have  been  m et w ith . . . . All these  
various fo rm s a re  bu ilt  u p  fro m  largely  the  sam e genome. T his  is sh o w n  
fro m  the  facility  w ith  w h ic h  the d ifferen t types in tercross. All eup lo id  
n u m b ers  f ro m  2 x  to 9 x  have  been  crossed in  all directions. T h e  crosses 
succeed read ily  a n d  a  viable o ffspring  is ob ta ined  -which is qu ite  fertile.
. . . T he  va riab ili ty  o f th is  species complex, thus, m u s t  be seen in  
connection  w ith  the  easy upse tting  of the  ch rom oso m e n u m b e r  c o n 
stancy».

I have s tud ied  seed developm ent in  a n u m b e r  of p lan ts  of this m ateria l.  
T h e  firs t fixa tions w ere  m a d e  in  1941 a n d  1942. L a te r  m a n y  collections 
were  m ad e  f ro m  a fo rm  in  w h ich  Dr. L evan  h a d  observed  several 
peculiarities . P ro g e n y  tests in d ica ted  th a t  m ost seeds w ere  fo rm ed  
w ithou t fertilization , th o u g h  a m in o rity  seem ed to be th e  resu lt  of 
fertilization. T he  pollen  w as peculiar, m ost p lan ts  hav ing  ab o u t 100 %  
pollen  dyads, th a t  is, n e a r ly  all pollen  g ra ins  h a d  the som atic  n u m b e r  
of ch rom osom es (Lev a n  1935). T h e  occurrence  of a h ig h  n u m b e r  of 
pollen  dyads  is n o t  res tr ic ted  to th is pecu lia r  fo rm  of A. nu tans. Several 
o ther  n u ta n s-p lan ts  inves tiga ted  h a d  also a r a th e r  h igh  percentage.

Sexual Allium nutans.

T h e  em bryo logy  of A. n u ta n s  show s sim ilarities w ith  o ther  A llium -  
species. T he  ovule h as  tw o in tegum ents , of w h ich  th e  ou ter is m ore 
pers is ten t a n d  fo rm s the  seed coat. T he  nucellus is r a th e r  small, a n d  is 
p a r t ly  destroyed  w h e n  th e  em bryosac  is a t the  four-nuclea te  stage. 
However, th e  b asa l  p a r t  o f th e  nucellus is m ore  resistant, the  cell walls



PARTHENOGENESIS IN ALLIUM 145

a re  th ickened  a n d  w ith  ad ja ce n t  pa rts  of the  ch a laza  a  sort of pos ta 
m en t is form ed, visible a fte r  fertilization.

D i p l o i d s  ( 2 n = 1 6 ) .

P lan ts  f ro m  d iffe ren t 16-chrom osom e fo rm s w ere  investigated. One 
p lan t  h a d  a  h igh  percen tage  (92 % ) d y ad  pollen. One p lan t  belonged 
to a fo rm  grow ing  w ild  in  Sw itzerland. T h e  w ild  fo rm  corresponds to 
A. a n g u lo su m ; it odd ly  enough  show ed un iva len t  chrom osom es at the 
firs t m etaphase ; how ever, as only few observations  have  been m ade  on 
meiotic stages, these  un ivalen ts  p e rh ap s  w ere  acc identa l.

Fig. 1 a show s a nucellus a fte r  meiosis. T h e  ch a laza l  dyad  cell has 
taken  the ap p ea ra n c e  of a  tw o-nucleate  em bryosac . T he  cen tra l vacuole 
of the em bryosac  w as fo rm ed  shortly  a f te r  the  division of the  dyad 
nucleus. O ther stages of the developm ent in  d ip lo ids a re  not figured. 
T he nuclei a t the  cha laza l  end  of the  em bry osac  m a y  be sm aller  th an  
the m ic ro py la r  nuclei. T here  is, how ever, no  d ifference  in  chrom osom e 
num ber. T his size d ifference does no t occu r in  all em bryosacs; in 
A. angu losum  it w as never observed. T he  o rgan ized  em bryosac  is ra th e r  
small, b u t  increases g rad ua lly  in size before  fertilization . T he m ic ro 
p y la r  h a lf  of the  em bryosac  is b ro ad e r  th a n  th e  chalazal. T he  anti- 
podals were ephem eral. T he  po lar  nuclei a re  som etim es of d ifferen t size, 
the  nucleus from  the  cha laza l group of nuclei be ing  sm aller. T he  upper 
po lar  nucleus m igra tes  to the chalazal end  of the  em bryosac , w here  one 
often finds the  p o la r  nuclei in  contact. T h ey  m ay  fuse fo rm ing  a central 
nucleus, b u t  this fus ion  p robab ly  does n o t a lw ays occur. Nor is a  posi
tion near  the  an tip oda ls  constan t, the p o la r  nuclei h av ing  been observed 
in  the vicinity  of the  egg-appara tus. T h e  synerg ids are ra th e r  large. 
Sometimes they  h av e  equal size b u t  in  m ost cases there  is a size d if
ference w h ich  grow s m ore  p ronounced  as the  em bryosac  grows older. 
Synergid nuclei undergo  certa in  changes w h ich  will be described later.

The eggcell is r a th e r  small. After fe r t i l iza tion  it lengthens before 
division; in  this w ay  the  em bryo  becom es p rov ided  w ith  a suspensor, 
the f irst w all be ing  n e a r  the apical end  of the  eggcell. T he  leng th  of 
the suspensor is la rge ly  dependen t on the  e longa tion  of the  eggcell. The 
eggcell divides la te r  th a n  the po lar  nuclei, the  egg nucleus was observed 
in p ro phase  stage w hen  the  em bryosac  h a d  16 or 32 endosperm  nuclei. 
T he developm ent of the endosperm  w as a fte r  the  N uclear type; endo
sperm  nuclei a re  a t  first ga th e red  in  the chalazal p a r t  of the  em bryosac.

Various abno rm ali t ie s  w ere  observed, b u t  it is d ifficult to prove

10 B otaniska  N o tiser 1951.
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differences in  the ir  frequency  betw een the d iffe ren t p lan ts. O ne w ould  
perhaps  expect the fo rm atio n  of diploid em bryosacs in  the  p la n t  w ith  
92 Vo pollen dyads. Meiosis stages could  no t be studied, b u t  a h igh  
n u m b er  of two- or four-nuclea te  em bryosacs w ith  a n  u p p e r  dyad  cell 
indicates th a t  the  developm ent is usually  no rm al, a  res t itu tion  nucleus 
h a d  no t been  form ed. T he  question of m onok in e tic  meiosis rem a in s  
open, how ever (see p. 173). One young  em bryosac  w as observed to have  
two m ic rop y la r  a n d  one chalazal nucleus, division o f the  la t te r  hav ing  
failed. Also rem a rk ab le  w as an  organ ised  em bryosac  w ith  on ly  fou r 
nuclei, in  w h ich  there  w ere  one antipodal, two p o la r  nuclei of d ifferen t 
size a n d  one large m ic ro p y la r  cell (Fig. 1 b) ; the  last division in  the 
em bryosac  h a d  no t occurred. Instances of abnorm alit ie s  in  a  p lan t  
w ith n o rm al  pollen were (a) an  a b e r ra n t  em bryosac  w ith  tw o extra  
nuclei above the egg-appara tus, a n d  (b) a n  em bryosac  con ta in ing  six 
teen free nuclei b u t  lack ing  egg-appara tus  a n d  an tipodals . In  an o th e r  
p lan t an  em bryosac  w as observed w ith  an  egg -appara tus  a t  the  chalazal 
a n d  th ree  und iffe ren tia ted  cells a t the  m ic ropy la r  end. This cou ld  h a rd ly  
be considered  as a n  instance  of inverted  p o la r i ty  of the  em bryosac, 
because t ran s fo rm a tio n  of an tipodals  is com para tive ly  frequ en t in 
Allium .  A certa in  sterility  m u s t  be the resu lt of such  abnorm alities . 
A m ore im p o r tan t  cause  of seed sterility  was in  certa in  p lan ts  the 
absence of an  em bryosac  in  a n u m b e r  of ovules: th e  e.m.c. does not 
divide, the nucleus rem ains  in  an  early  p ro p h ase  stage. N on-fertilization  
as well as zygotic sterility  m ay  also cause seed abortion .

T r i p l o i d s  (2n =  24).

P lan ts  w ith  no pollen dyads  as well as such  hav ing  abou t 90 °/o dyads 
were investigated. T he firs t m e tap h ase  show ed trivalent, bivalent and  
univalent chrom osom es, however, meiosis w as no t s tudied  m ore  closely. 
The tw o-nucleate  em bryosac  of a  trip lo id  very  often  conta ins one or 
m ore m icrocytes. T hey  are fo rm ed  of ch rom osom es e lim inated  during  
meiosis. In  ra re  cases such  m icrocytes m ay  persist a n d  could  be seen 
in  the organized  em bryosac ; usua lly  they a re  m ore  ephem eral. Fig. I c 
shows a four-nuclea te  em bryosac  w ith  a su p e rn u m e ra ry  nucleus. The 
nuclei show  p ro p h ase  of the  last division; it seem ed th a t  also the  micro- 
cyte could divide. This m u s t  depend  on  th is nucleus being ra th e r  large; 
it is fo rm ed  of m ore  th a n  one chrom osom e. T he  d ifference of size 
betw een m ic ropy la r  a n d  chalazal nuclei is very  conspicuous. T he  em 
bryosac f igured  is f rom  one of the  p lan ts  w ith  a h igh  percentage of
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pollen  dyads; these  p lan ts  have  pe rh ap s  m ore  often  th a n  the usual 
trip lo ids d is tu rbed  divisions in  the  em bryosac. I r reg u la r  nuclei (Fig. 1 c),- 
b ridges betw een d a u g h te r  nuclei, an d  »fusions» of d a u g h te r  nuclei 
th ro u g h  includ ing  the  chrom osom es of two a n ap h ase  groups in to  one 
nucleus w ere  seen in  the  developing em bryosac.

T he  em bryosacs a re  la rger  th a n  in  diploids. Fertil iza tion  was observed: 
a m ale  nucleus w as in  con tact w ith  the  egg nucleus.

T e t r a p l o i d s  (2n =  32).

W ildgrow ing  te trap lo id  types f ro m  Sw itzerland  a n d  Sw eden were 
A. senescens  o r  (the Sw edish  form) A. senescens  var. calcareum  (A. m on-  
ta n u m ). A n u m b e r  of te trap lo id  p lan ts  from  a garden  fo rm  were also 
investigated. In  the  w ildgrow ing  te trap lo id  from  Sw itzerland  there  was 
no d ifference  in  size betw een the  nuclei of the  m ic ropy la r  an d  chalazal 
end  of the developing em bryosac  a n d  the an tipodals  were well developed 
a n d  persistent. In  m ost em bryosacs the an tipodals  were d ifferentia ted  
as an  egg-appara tus , one an tipod a l  hav ing  the  app ea ran ce  of an  eggcell 
w hile  two were m o re  o r less s im ila r to synergids. Fig. 5 a show s an  old 
em bryosac. T he  close sim ila r ity  of the  two cell g roups is striking. One 
synergid  in  each g roup  has  increased  strongly  in  size, as is usua l in 
unfertilized  em bryosacs  of A llium .  T he  nucleus a n d  the cy top lasm  of 
these an tipodal cells are  changed  as in  n o rm al synergids. T h e  position 
of the  p o la r  nuclei in  old unfertilized  em bryosacs is rem arkab le . In  
m ost n u ta n s -form s investigated  here  they  m ove to a position in  the 
vicinity of the egg-appara tus . In  th is fo rm  w ith  a n  egg-appara tus  at 
each end  of the em bryo sac  they  do not m ove tow ards  the  m ic ropy la r  
end, being often  fo u n d  n e a r  the  chalazal egg -appara tus  or in  the  m iddle  
of the em bryosac  (as in  A. o d o ru m ) .

T he an tipod a l  cells do no t  a lw ays fo rm  a  typical egg-appara tus . This 
cell g roup m a y  c o n ta in  two eggcells and  one synergid  or th ree  eggcells. 
Som etim es the  cells do no t show  an y  special d ifferen tia tion , i.e. they  
rem ain  »antipodes». Such a variab ility  is no t show n  by the  cells of the  
n o rm al egg -appara tus . T he em bryosac  very often  rem a in ed  unfertilized, 
p robab ly  because of fa ilu re  of pollination. An em bryo  was never observed 
in such  em bryosacs. N or w as an  an tipodal em bryo  observed.

D isregard ing  the  special s t ruc tu re  of the an tip oda l cells the develop
m ent w as quite  n o rm a l;  once only an  ab n o rm a li ty  w as observed, w hen  
it seem ed that, besides the  eight-nucleate  em bryosac, a second em b ry o 
sac h a d  been  developed in  the  nucellus.
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A. senescens  var. calcareum,  (he w ild te trap lo id  f ro m  Åhus, Sw eden, 
h a d  a  sim ila r  em bryology. The chalazal nuclei in  the  em bryosac  w ere  
large  and  the  an tipodals  strongly  developed. T h e  la t te r  w ere  often  
s im ila r  to an  egg -appara tus  (Fig. 5 b ) . T he p o la r  nuclei w ere  very  large  
a n d  h a d  often  a position n ea r  the chalazal egg-appara tus . T he  ch a laz a l  
synergids were of d ifferen t size, the  sm aller being m ore  ephem era l,  
the  la rge r  m ore  persistent, increasing  in  size. Few  abnorm ali t ie s  were 
observed.

A second k in d  of te trap lo id  investigated h e re  consisted  of p lan ts  
f ro m  a fo rm  carry ing  the  field n u m b er  5034. Some p lan ts  h a d  a r a th e r  
h igh  percen tage  of pollen dyads an d  in  the p rogeny  p lan ts  w ith  a n  
increased  ch rom osom e num ber, 48 or 64, occurred . E m bryo sacs  w ith  
a n  increased  chrom osom e n u m b er  are  to be expected b u t  u n fo r tu n a te ly  
no  such  em bryosacs were observed, the investigated  m ate r ia l  being too 
small. Meiotic stages w ere  absent.

T he  developm ent followed the  A lliu m  scheme. U sually  there  is in  
these tetrap lo ids a p ro no unced  size d ifference betw een  m ic ro p y la r  a n d  
chalazal nuclei. T he  m a tu re  em bryosac  is b ro ad  a n d  no tendency  to 
t ra n s fo rm a tio n  of the an tipodal cells into an  eg g -appara tus  w as observed. 
Fertil iza tion  occurs an d  the  p o la r  nuclei divide earlier  th a n  the eggcell. 
No case of parthenogenesis  was observed.

In  these p lan ts  one ra th e r  often  finds a b n o rm a l  em bryosacs. An 
in stance  is sh ow n  in  Fig. 1 g: the  eight-nucleate  em bryosac  has six 
nuclei a t  the m ic ropy la r  a n d  only two at the chalazal end. T he m a tu re  
em bryosac  was ra th e r  often  incom plete  or degenerating. T he  em bryosac  
m ay  degenerate  a t  an  earlier  stage a n d  m an y  ovules lack  an  em bryosac.

H i g h e r  e u p l o i d s .

In  the  h igher euploids there  is usua lly  an  increased  tendency  to ovule 
s terility  caused by  fa ilu re  of meiosis, fa ilu re  of the young  em bryosac 
to reach  the organ ized  stage or ab n o rm a l  o rgan iza tion  of the  em bryosac. 
One h ep tap lo id  (2n =  56), two octoploids (2n =  64) a n d  one decaploid 
(2n =  80) w ere  investigated.

T he  developm ent of the em bryosac  is accord ing  to the A llium  scheme. 
H ow ever, as Fig. 1 /  shows, a  res titu tion  nucleus m ay  be fo rm ed  in the 
e.m.c. T he  e.m.c. f igured  is from  the decaploid; in  this p lan t the 
developing em bryosac  was ra th e r  weak, the organized  em bryosac  was 
sm all  com pared  w ith  the  large ovule. T he em bryosacs of the  octoploid 
p lan t  5783-1 quite  often  h ad  su p e rn u m era ry  nuclei. Fig. 1 h  shows an
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em bryosac  w ith  f if teen  nuclei, lying in  pa irs  an d  hav ing  the s tru c tu re  
o f  late telophase. O ne w ould  expect six teen  nuclei, b u t  here  one o f the 
chalazal nuclei is la rge  a n d  is p ro bab ly  fo rm ed  fro m  a d is tu rbed  a n a 
phase, two ch ro m o so m e  groups being inc luded  in  one nucleus. T here  
w as no trace  o f a n  u p p e r  d yad  cell; th is m igh t expla in  the la rg e r  n u m 
ber  of nuclei, b o th  dyad  nuclei tak ing  p a r t  in  the  fu r th e r  developm ent. 
However, fa i lu re  o f d yad  cell fo rm a tio n  does not expla in  all cases of 
su p e rn u m e ra ry  nuclei. F o r  instance  in  a nucellus w ith  an  ab orted  u p per  
d y a d  cell still visible the  developing em bryosac  h a d  ten  nuclei; one 
b ridge  a n d  one »fusion» ind icated  p e rh a p s  su p e rn u m era ry  divisions 
in  the e igh t-nuclea te  em bryosac. S u p e rn u m era ry  synergids in  the 
organ ized  em b ry o sac  w ere  evidence of such  su p e rn u m era ry  divisions. 
F o r  instance  five synerg ids a n d  an  eggcell w ere  once seen at the  m ic ro 
p y la r  end. A no the r  cause  of the ap p ea ra n c e  of su p e rn u m era ry  cells at 
the  m ic ro p y la r  en d  is a n  a b n o rm a l d is tr ibu tion  of the  nuclei o f  the 
young  em bryosac , a  6 +  2 d is tr ibu tion  could  result in  two su p e rn u m e ra ry  
cells. E m b ry o sacs  w ith  su p e rn u m e ra ry  p o la r  nuclei w ere  rare.

T he em bryosac  m a y  also have  a  lesser n u m b er  of nuclei th a n  eight. 
Fig. 1 e show s a five-nucleate  em bryosac  from  the hep tap lo id . Here 
the  chalazal nu c leu s  of a tw o-nucleate  em bryosac  h a d  never divided, 
the em bryosac  th us  con ta in ing  egg -appara tus  a n d  two po lar  nuclei. The 
m ost f req uen t d is tu rb an c e  of the o rg an isa t io n  of em bryosac  was th ro u g h  
th e  absence of a n  eggcell. At the  m ic ro p y la r  end  only two synerg ids 
were fo rm ed  w hile  two nuclei rem ained  free. It is pe rh ap s  the largeness 
of the nuclei th a t  m ak es  the  fo rm ing  o f an  eggcell m ore  difficult. T he 
m ic ropy la r  nuc le i w ere  som etim es very  large in  such  em bryosacs  
(Fig. 1 h ) . At the  ch a laza l  end w as a n  eggcell only occasionally  seen.

Regular em b ry osacs  are, however, m o re  frequen t th a n  ir regu lar . The 
octoploid 5783-1 in  m ost cases show ed  n o rm al developm ent; early  
stages of fo rm a t io n  of endo sperm  a n d  em bryo  w ere observed in  this 
p lan t. In  co n trad is tinc tion  to diploids a n d  tetraploids, this octoplo id  
s ta rted  em b ry o  fo rm a tio n  before  o r at ab o u t the  sam e tim e as th e  d iv i
sion of the p o la r  nuclei. Two- or three-celled  em bryos were observed  
together w ith  und iv id ed  po lar  nuclei, o r  the firs t two endosperm  nuclei 
h ad  jus t  been  fo rm ed  w h en  the  egg-nucleus show ed prophase.

A n e u p l o i d s .

A pecu lia r  em b ryosac  from  a p lan t  w ith  28 chrom osom es is sh o w n  
in Fig. 1 d. T h o u g h  it has  the  full n u m b e r  of nuclei, it is sm all  a n d
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lacks a  cen tra l  vacuole; cell fo rm atio n  is still incom ple te  as on ly  sy n e r 
gid cells have  been  form ed. A p lan t  w ith  17 ch rom osom es a n d  100 %  
pollen dyads h a d  very  often  su p e rn u m era ry  nuclei of d iffe ren t size in  
the developing em bryosac.

P lan ts  w ith  h igh  aneup lo id  chrom osom e n u m b e rs  have  o f ten  a very 
large e.m.c., meiosis an d  the  following stages be ing  very belated. In  
o ther p lan ts  the  developing em bryosacs w ere  sm all a n d  in  a b a d  con d i
tion giving the  im press ion  of being starved. H ow ever, there  w ere  h igh  
aneuplo ids w hich  show ed n o rm al developm ent in  a  large n u m b e r  of 
ovules. Such a p lan t  was 5747-7 from  w h ich  m a te r ia l  w as collected 
du ring  two consecutive years. The p lan t  h a d  93 chrom osom es. T h e  dyad  
cells are  sh ow n  in  Fig. 1 j. In  several developing em bryosacs su p e r
n u m era ry  nuclei were seen; an  extrem e case show ed  a t least four 
p rophase  nuclei lying together a t the  m ic ro p y la r  en d  a n d  fo u r  resting 
nuclei m ore  scattered  in  the  em bryosac. P ro b ab ly  th e re  h a d  been  still 
m ore nuclei, as one section was defective. O n th e  o th e r  side th e re  m ay  
be too few nuclei: o rgan ized  em bryosacs w ith  on ly  eg g -appara tus  and  
up per p o la r  nucleus occurred. A bnorm al em bryosacs thus  a re  frequent, 
bu t m a n y  em bryosacs are  no rm al.  T he la tte r  a re  read ily  fertilized. 
Fig. 1 k  show s p o la r  nuclei, the larger one w h ich  has  fo u r  nucleoles 
is fertilized. T he  con ten t of a young  capsule  w as investigated. Most 
ovules w ere  enlarged. A two-celled em bryo  was fo u n d  in  an  em bryosac  
hav ing  sixteen endosperm  nuclei, the  po lar nuclei div ide in  re la tion  to 
the eggcell earlier  th a n  in  the octoploid. T h e  en dosperm  nuclei near 
the cha laza  were enlarged. Nuclei and  cells of the  young  em bryos 
observed were very large. O ther large ovules in  th is  capsule  cou ld  not 
give a germ inative  seed. One h a d  an  »egg-apparatus» consisting of three 
synergids bu t  lack ing  an  egg-cell. No pollen  tube  h a d  en tered  this 
em bryosac, p e rh ap s  ow ing to this absence of eggcell. O ther  unfertilized

Fig. 1. Sexual A. nutans, a: nucellus with two-nucleate embryosac and upper dyad 
cell. (2n =  16). X 700. — b : organized e.s. with only four nuclei. (2 n =  16). X 230. 
— c: prophase of the last division; supernum erary  nucleus. (2 n =  24). X 700. — 
d: eight-nucleate e.s. lacking vacuole. (2 n =  28). X 700. — e: irregular e.s. with 
five nuclei. (2 n =  56). X 700. — /: e.m.c. with restitution nucleus. (2 n =  80). X 700. 
-— g\ irregular distribution of the nuclei in the e.s. (2 n =  32). X 700. — h: irregular 
e.s. with fifteen nuclei. (2 n — 64). X 230. — i: irregular e.s. lacking eggcell. (2 n =  64). 
X 230. — nucellus with dyad cells. (2 n =  93). X 700. — k: polar nuclei (2 n =  93). 
X 700. — I: irregular e.s., at the micropylar end one prophase nucleus and three 
divisions; there was also a group of chromosomes in neighbouring section. At the 

chalazal end one large and three small nuclei. (2 n =  ?). X 700.
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em bryosacs h a d  su p e rn u m era ry  po lar  nuclei o r w ere  i r re g u la r  in  
o ther  ways.

Fig. 1 / show s a n  in teresting  em bryosac  w ith  su p e rn u m e ra ry  d iv is ions 
o f the  fou r m ic ro p y la r  nuclei. T he divisions a re  no t  stric tly  s im u l 
taneous an d  one nucleus still shows the p roph ase  stage. U n fo r tu n a te ly  
the  ch rom osom e n u m b e r  of the  p la n t  hav ing  this em bryosac  is u n k n o w n  
(the collection seemed to be erroneously  labelled).

Parthenogenetic Allium nutans.

As m entioned  in  the  in trodu c tion  Dr. L e v a n  has a type  of A ll iu m  
n u ta n s  suspected to fo rm  seeds w itho u t fertilization. Dr. L e v a n  h a s  
k in d ly  in fo rm ed  the a u th o r  th a t  the  ch rom osom e n u m b e r  is 40 or 42; 
how ever, in the  selfed p rogeny  of 40 ch rom osom e p lan ts  p lan ts  w ith  
h ig h e r  num bers  also occur, for instance  w ith  m ore  th a n  60 c h ro m o 
som es (triploids) o r  te trap lo ids w ith  a ch rom osom e n u m b e r  ab o u t 80. 
In te rm ed ia te  n u m bers  occur, bu t exact d e te rm ina tions  have no t been  
m ade. A lthough the basic  n u m b e r  certa in ly  is 8 as in  o ther  nu ta n s-  
fo rm s, it consequently  being pen tap lo id  or ±  pen tap lo id , it is in  th is  
c h ap te r  called diploid fo r the sake  of simplicity. T h e  pollen consists 
in  m ost p lan ts  a lm ost entirely of »diploid» pollen  grains. One m a y  f in d  
p lan ts  w ith  »haploid» grains f rom  pollen tetrads, b u t  such  g ra in s  
a lw ays are a m in o r i ty  a n d  at the m ost a m o u n t  to only  25 °/o o f  all 
g ra ins  (see also L e v a n  1935, p. 98— 100).

In  th e  m ateria l  collected in 1941 and  1942 buds a n d  flowers f rom  
two p lan ts  of this nu tans  type w ere  included. In  1949 fixations h a d  
been  m ad e  from  tw en ty -one  p lants. F ro m  a n u m b er  of these p lan ts  
m a te r ia l  labelled »not opened flowers» or »just opened  flowers» h a d  
been collected, w hile  ovaries of flowers w h ich  h a d  been cas tra ted  and  
iso la ted  two weeks before f ixa tion  were collected f ro m  three p lants . 
New fixations of ovaries a n d  fru its  from  castra ted  flow ers were m ad e  
in  1950. T hus a fa irly  large q u an ti ty  of m ateria l has been studied, b u t  
certa in  early  stages still need a  closer investigation.

T h e  d e v e l o p m e n t  o f  t h e  e m b r y o s a c .

T he  e.m.c. has  very  often  m ore  chrom osom es th a n  the  som atic  tissue. 
This w as  observed in  all p lan ts  (five), w here  meiosis could  be studied. 
Inc reased  chrom osom e n u m b e r  of the  e.m.c. of this nu ta n s  type has 
also been  observed by Dr. L. Sachs (p. 171). T hus th e re  is no doubt
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of its regu la r  occurrence. P ro b ab ly  the increase  is not res tric ted  to the 
e.m.c. of the  ovule. Som etim es one o r  a few large cells w ith  very  large 
nuclei a re  observed  in  the nucellus. Mitosis was no t observed a n d  there
fore  increased  ch rom osom e n u m b e r  of som atic  cells is hypothetica l. 
Such  large cells m ay  occur in  the  epiderm is a t  the  top of the nucellus, 
o r  la tera lly  a t the  side of the  e.m.c. or below the  e.m.c.

T he  a p p ea ra n c e  of the  pachy tene  an d  diplotene nucleus show s that 
meiosis s ta rts  w ith  the  increased  chrom osom e num ber. More reliable  
counts can  only be m ad e  in  anaphase-early  telophase (Fig. 2 a— d ) . 
It seems that th e  e.m.c. has  euploid chrom osom e num bers . Diploid, 
te trap lo id  a n d  ±  hexap lo id  e .m .c.’s have been observed. T etrap lo id  
e .m .c .’s are  m ore  co m m o n  th a n  diploid; a hexap lo id  was observed  once. 
Also octoploidy seems to occur. The m an n e r  in  w hich  the  increase  of 
ch rom osom e n u m b e r  is b ro u g h t  about was no t observed. A doubling  
or q u a d ru p lin g  of the chrom osom es could occur th ro u g h  endom itosis 
in  the  nuc leus o f the  youn g  e.m.c. A hexap lo id  n u m b e r  can n o t  be 
expla ined  in  th is way. Ma nton  (1950) has sh ow n  th a t  in  apom ictic  
ferns te trap lo id  spore  m o th e r  cells a re  fo rm ed  th ro u g h  a d is tu rbance  
of the  last p rem eio tic  division. D isturbances of the  two last divisions 
lead to the  fo rm in g  of octoploid  spore m o ther  cells. I t is m ore  easy to 
u n d e rs tan d  the  occurrence  of hexaplo id  e.m .c.’s a fte r  d is tu rbed  p re 
meiotic division th a n  a fte r  endomitosis.

P achy ten e  a n d  diplotene stages a re  ra th e r  well f ixed  a n d  show  clear 
b ivalents in  d ip lo id  as well as te trap lo id  nuclei. In  the la tter  m ulti- 
valents were observed b u t  the  large  n u m b er  of chrom osom es renders  
observations difficult. D iakinesis an d  the first m etaphase  are  less clear 
as the strong  co n trac tio n  of the  chrom osom es m ak es  a  correct in te r 
p re ta tion  of the  con figu ra tions  impossible: an  analysis  of the c h ro m o 
som e pa ir in g  could  no t be m ade. In  diploid e.m .c.’s a reg u la r  m e ta 
phase  plate  is fo rm ed  of b ivalents, w hereas m ultiva len ts  are  r a r e  or 
absent. Also in  te trap lo id  cells a plate was observed, b u t  it is un certa in , 
if p late  fo rm atio n  occurs in all such cells. In  an y  case a p la te  w ith  
crow ded b ivalen ts  a n d  m ultiva len ts  a n d  few un ivalen ts  was ra th e r  often  
observed. O the r  e .m .c .’s w ith  increased  ch rom osom e n u m b e r  h a d  m ore 
univalents a n d  few er m ulti-  a n d  bivalents; the univalen ts w ere  not 
o rien ta ted  in  the  equato ria l  plate, bu t were in the  vicinity of this plate. 
Two or m ore  of th em  were fo rm ing  short  long itud inal row s as if  they  
were the d is junc ted  m em bers  of a b ivalent o r m u lt iva len t  (Fig. 2 e ) .  
One m ay  also observe m a n y  un ivalen ts  at each side of the  p late  o r m ore 
near  the poles, on ly  a low n u m b e r  of pa ired  or u n p a ire d  chrom osom es
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being in  the  plate. An e.m.c. w ith  only un ivalen ts  is show n in  Fig. 2 c. 
All univalen ts cou ld  no t be c learly  seen b u t  no d o u b t  this is a te t rap lo id  
cell. T he chrom osom es h av e  tak e n  a te lophasic  ap p ea ra n c e  a n d  a t  the  
chalazal en d  of the  cell o ften  ch rom atids  a re  separa ted . A n u m b e r  of 
un ivalen ts  still l inger in  the orig inal plate. In  Fig. 2 b } a n d  b2 80 u n i 
valents seem to fo rm  th ree  groups. Fig. 2 clx— d 2 show  s im ila r  c o n d i
tions b u t  he re  a t  least 116 chrom osom es could  be  counted , th e  a c tu a l  
n u m b e r  p ro bab ly  being  so m ew h at h ig h e r  (120). T h e  absence o f b i 
valents does not seem to be  because  of asyndesis. A no ther in te rp re ta 
tion  is p e rh ap s  truer. T he  un ivalen ts  arise  th ro u g h  the  g rad u a l  s e p a ra 
tion  of p a ired  ch rom osom es w h ich  slowly assem ble a t  the  tw o ends 
of the e.m.c. T he  poles of the  sp indle  seem to be b road ; no » tassem ent 
polaire» of ch rom osom es is observed. In  m ost cases two large  in te r 
kinesis nuclei a re  fo rm ed  in  the  polyplo id  e.m.c., a  few m icronucle i m a y  
occur fo rm ed  of lagging chrom osom es (Fig. 2 /) . However, su p e r 
n u m e ra ry  in te rk inesis  nucle i of in te rm ed ia te  size m a y  be form ed. Fig. 
2 g 1 an d  g2 show  a cross section of an  e.m.c. w ith  two larger nucei be tw een  
the  n o rm al in terk inesis  nuclei. A res titu tion  nucleus is ra re ly  fo rm ed. 
A very large re s t i tu t ion  nucleus fo rm ed  in  a n  e.m.c. w ith  sca ttered  
chrom osom es was never observed. Only spherica l nuclei w ere  observed, 
fo rm ed  of a g roup  of ch rom osom es lying close together  at the place of 
the  m etap h ase  p la te  (see Fig. 2 e ) .  A few  m icrocytes m ay  be fo rm ed  
f ro m  p e rip h e ra l  un iva len ts  of such  a group.

F o rm a tio n  of two separa te  dyad  cells occurs in  m ost ovules. Two- 
a n d  four-nuclea te  em bryosacs  are  often  seen; as a  ru le  they  are 
accom pan ied  by an  u p p e r  dyadcell; the absence of a n  u p p e r  dyadcell 
show ed  th a t  a  res t itu tion  nucleus h a d  been form ed. T h e  em bryosac  m ay  
have  sm all or large nuclei (Fig. 2 h  an d  i), p e rh a p s  ind ica ting  d ifferent 
ch rom osom e num bers . Q uite  o ften  one observes pro- or m e tap h ase  in 
th e  two- or fou r-nuc lea te  em bryosac . E xac t de te rm ina tion  of the  c h ro 
m osom e n u m b e r  is difficult, b u t  it cann o t be doubted  th a t  the  m ajo rity

Fig. 2. Parthenogenetic A. nutans,  ai—«3 : the chromosomes in a »diploid» e.m.c. 
Polar view. X 1500. — bi— bz: the chromosomes of a »tetraploid» e.m.c. in two 
sections. X 1500. — c: ana-telophase of the first meiotic division in a »tetraploid» 
e.m.c. X 1500. — di—d2 : the chromosomes of a »hexaploid» e.m.c. in two sections. 
X 1500. — e: the first m etaphase. X 700. — /: interkinesis, two dyad cells have 
been formed. X 1500. — g\— <72: irregular interkinesis in polar view; at each end of 
the e.m.c. are one large and several small nuclei, in the middle are two nuclei of 
intermediate size. X 700. — h\ two-nucleate e.s. and degenerated dyad cell. X 700.

—  i: ditto.
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of em bryosacs are  +  diploid. On the  co n tra ry  the  f irst m itosis  in  the  
chalazal dyadcell was not observed. II seems very d iff icu lt to f ind  th is  
stage in  Allium .  T here  is som etim es a size d ifference  betw een  m ic ro 
py lar  an d  chalazal nuclei. The newly organ ized  em bryosac  is sm a ll  
bu t  enlarges considerably . In  m a n y  ovules there  w as no em bry osac ;  
the e.m.c. h a d  no t divided or the developm ent of the  em bryosac  h a d  
stopped.

T h e  e m b r y o s a c .

In  ovules of »just opened  flowers» the eggcell m a y  be e longated as a 
p re lude  to division a n d  in m an y  em bryosacs an  em bryo  consisting  of 
a few cells was a lread y  form ed. T here  w as no trace  of a pollen tube  
o r m ale  cells. T h e  p o la r  nuclei were und iv ided  a n d  w ere  n e a r  the  
an tipodals  o r n e a r  the  egg-appara tus.

A large  quan ti ty  of m ateria l was investigated f ro m  th ree  p lan ts  the  
flowers of w hich  h a d  been  castra ted  a n d  isolated two weeks before 
fixation. In  the  largest ovaries the  ovules h a d  g ro w n  considerab ly  a n d  
the em bryosac  was en larged  and  bent. It h a d  often  tak en  th e  fo rm  of V, 
the a rm s usually  being of d ifferen t length. In  old em bryosacs  the  p o la r  
nuclei usua lly  w ere  at the  apex of the V on  the  in n e r  (placental) side 
of the em bryosac. Only in  two ovules a few endo sperm  nuclei h a d  been  
form ed.

T he eggcell has  a r a th e r  variab le  app ea ran ce  in this nu ta n s  form . 
It is som etim es very  b ro ad  w ith  a com parative ly  large  nucleus. T he 
fo rm  of the  em bryo  is dependent 0 1 1  the eggcell. B road  eggcells fo rm  
em bryos w ith  a less d istinc t suspensor (Fig. 3 a2) . In  th e  cas tra ted  
flowers m ost em bryosacs con ta ined  an  em bryo  w h ich  could  have as 
m an y  as fo r ty  cells. However, in  a n u m b e r  of cases the eggcell »after 
two weeks» w as undiv ided . T he  eggcell m ay  be m o re  or less s im ila r to 
a synergid. In  the  la t te r  case no em bryo  can be form ed. Most em bryos 
are  no doub t diploid. T he best p rophase  nuclei a n d  m e tap h a se  plates 
showed abou t fo rty  chrom osom es. E xac t counts w ere  impossible. 
H ap lo id  em bryos seem to be ra re ;  no c lear case of h a p lo id y  was 
observed.

T he  synergids of old em bryosacs m ostly  lack  a vacuole, the  nucleus 
is com para tive ly  large a n d  has a very dense content. O ften  one synergid 
is sm all, the  o ther  large. L arg e r  synergids increase  considerab ly  in size 
if fe rtiliza tion  fails, the  nucleus also becom ing very  large. Sometimes 
the s t ru c tu re  of such large synergid  nuclei is clearer. O ne observes 
individual chrom osom es, th e ir  n u m b e r  being som etim es m u c h  m ore
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t h a n  forty. T he enlarged  synergid-nuclei m ay  be polyploid; they  m ust 
h a v e  undergone  a  k in d  of endom itosis. Increase  of chrom osom e n u m b er  
th ro u g h  endom itosis h a s  previously  been observed in  certa in  cells of 
the  em bryosac . G r a f l  (1941) reports  endom itosis in  the large  an tipodal 
nuc le i  of Caltha palustris. It is expected to occur in  h igh ly  en larged 
n u c le i  belonging to cells w ith  a nu tritive  or g lan d u la r  function .

T h e  an tipodals  are  in  m ost em bryosacs ephem eral, b u t  m ay  som e
tim es be m ore  persistent, they  have often d isappeared  in  the  e m b ry o 
sacs of flowers w h ich  have  just  opened. T he p lan t  49-1 had , however, 
m o re  persisten t an tipodals :  the  r a th e r  old em bryosacs of flowers 
c a s tra te d  two weeks before fixation very  often h a d  antipodals . These 
an tipo da ls  were not en la rged  bu t one o r m ore  m ay  have the app ea ran ce  
of a n  eggcell (Fig. 3 c). As will be sh ow n  below, pers is ten t an tipodals  
w ere  foun d  in  some o ther  p lants.

I r re g u la r  o rgan iza tion  is no t pa rticu la rly  frequent, considering  the 
h ig h  chrom osom e n u m b er  of the em bryosac. T he  irregu larities  were 
s im ila r  to those a lready  described. At the  chalazal end  there  m ay  be 
on ly  two or, very rarely , one or no nucleus. An em bryosac  w ith  tw enty- 
fo u r  free nuclei m ay  be m entioned ; all bu t two fo rm ed  a g roup in  the 
u p p e r  p a rt  of the  em bryosac . An organized  em bryosac  w ith  su p e r
n u m e ra ry  nuclei is sh ow n  in Fig. 3 e1 an d  e2. At the chalazal end one 
observed  a n  an tipodal egg-appara tus , a t the m ic ro p y la r  end three  large 
synergids, a  two-celled em bryo  an d  a b road  eggcell. T here  is still a 
nuc leus in the m ic ro p y la r  egg-appara tus  a n d  two po lar  nuclei in  the 
m id d le  of the  em bryosac.

O v u l e s  3— 5 w e e k s  a f t e r  c a s t r a t i o n .

In  the  ovaries from  castra ted , unpo llina ted  flow ers fo rm a tio n  of en d o 
sp e rm  h a d  no t  occurred  a f te r  two weeks a n d  the  po lar  nuclei, w ith  
one or two exceptions, w ere  und iv ided  in  all ovules. However, the 
evidence of seed setting a fte r  cas tra tion  experim ents w as som ew hat 
conflicting. This necessitated  investigation of ovaries fixed la ter  th an  
two weeks a f te r  cas tra tion  to test the possibility th a t  an  au tonom ous 
end osperm  fo rm a tio n  s ta rted  very late. In  1950 therefo re  fru its  w ere  
fixed one, two, three, fo u r  and  five weeks a fte r  castra tion . T he  fru its  
w ere  collected from  eight p lan ts  grow ing u n d e r  d iffe ren t conditions. 
Two of th em  were grow ing  in  the field, two in  the  green-house, two at 
10 C. a n d  two a t 18 C. T he  fru its  from  p lan ts  grow ing u n d e r  field 
and  g reen-house  conditions showed the best developm ent a n d  w ere
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Fig. 3. Parthenogenetic A. nutans, en—«2 : e.s. two weeks after castration with en
larged synergids, polar nuclei, antipodes, «2 : the embryo of the e.s. X 230. — 
b: antipodes. X 700. — c: chromosomes in a synergid nucleus. X 1500. — ch.: a com
paratively short giant chromosome from an old enlarged synergid nucleus four 
weeks after castration. X 1500. c/2 : an ordinary chromosome at the same magnifica
tion. — ei—e2 : e.s. with three synergids, eggcell, two-celled embryo, a »neutral» 
cell, polar nuclei, three antipodes showing some resemblance to a chalazal egg- 
apparatus. X 230. — /: endosperm nuclei. X 230. — g: e.s. four weeks after castra-
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investiga ted  m ore  closely. At 10 the  developm ent was re ta rded . The 
ch rom o som e  n u m bers  o f the investigated p lan ts  were 42, ±  40 or ±  39 
(oral com m un ica tion  of Dr. L e v a n ) .

E n d o sp e rm  only very ra re ly  was observed. As a ru le  the po lar  nuclei 
d id  no t divide. T hey  m a y  be observed as late as fou r  weeks after 
cas tra tion , b u t  usually  they  degenera te  earlier. In  ovaries fixed a fte r  one 
w eek  a r a th e r  large n u m b er  of endosp erm  nuclei were fo u n d  in two 
ovules, w hile  sixteen such  nuclei were observed in  a  th ird . Fig. 3 /  
show s endosperm  nuclei f ro m  the  cha laza l p a r t  of the  em bryosac, the 
fo rm  of two of the nuclei f igured  ind ica te  bridge  fo rm atio n  du ring  the 
preced ing  an aphase . In  the  ovaries f ixed  a fte r  two weeks one ra th e r  
sm all  ovule w ith  a young  endosperm  tissue was found , as well as one 
w ith  two endosp erm  nuclei, a  th ird  h a d  a n  u n c e r ta in  n u m b e r  of free 
endosperm  nuclei.

A fter three  to five weeks the  ovaries a re  of very d ifferen t size. In  
such  ovaries w hich  do no t grow, all ovules abo rt;  a t five weeks they 
a re  d ried  up  completely. In  the  en la rged  ovaries one a t  th ree  an d  four 
w eeks m ay  f in d  some ovules th a t  are  defin ite ly  la rger  th a n  the  rest an d  
seem  to show  n o rm al developm ent of the  som atic  parts . T he ir  content 
is, however, d ifferent. A fter th ree  weeks only one such  ovule —  be
longing  to the  green-house series —  w as filled w ith  endosperm  tissue 
su r ro u n d in g  a  large em bryo , th a t  is it show ed  n o rm al development. 
Usually, how ever, the  large  seeds h a d  a  less advanced  or ir reg u la r  endo 
sp e rm  fo rm a tio n  or no endosperm  at all. F o r  instance, in  a large »four 
week» seed there  w as a n u m b e r  of d iv id ing  endosperm  nuclei lying sp a 
ciously  in the  »W andbeleg» of cy toplasm . A few large o r a  la rger  n u m b er  
of sm all free  endosperm  nuclei show ed a developm ent stage of the  endo 
sp e rm  suggestive of th a t  shortly  a fte r  fertilization. E n d o sp e rm  w ith  a 
n u m b e r  of ir reg u la r  nuclei was also observed, som e of the nuclei being 
very  large. T h e  large seeds lack ing  endo sperm  h a d  large po lar  nuclei or 
on ly  one large nucleus in  the  cy toplasm . F inally , in a few  large seeds 
(he p o la r  nuclei h a d  d isappeared  a n d  the  con ten t  w as a sac of cytoplasm  
a n d  two very  large  synergids w ith  giant chrom osom es.

I t  is d ifficu lt to u n d e rs ta n d  w h y  a few  of those seeds w hich  do not 
fo rm  an y  endosperm , grow  a n d  show  n o rm a l changes of the som atic

tion with hypertrophied synergid, normal embryo, chalazal embryo and normal 
synergid. X 50. — h: e.s. three weeks after castration. Two enlarged synergids 
have fused with the cytoplasm of the e.s. There are a third synergid, polar nuclei, 

and an antipodal embryo on the postament. X 50.
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tissue, the ou ter  in teg u m en t becom ing several layers thick, w hile  n u 
cellus a n d  in n er  in teg u m en t are  destroyed. T he  large m ajo r ity  o f th e  
ovules, how ever, do no t increase  in  size a fte r  two weeks. Also in  s u c h  
ovules w h ich  do n o t g row  nucellus a n d  in n er  in tegum ent degenera te . 
O nly  th a t  p a r t  of the  in n e r  in tegum en t w hich  su rro und ed  the  n o w  
invisible m ic ropy la r  cana l (Fig. 4 f\) an d  the postam en t at the  c h a la z a l  
en d  of the  em bryosac  (Fig. 3 h) were m ore resistant. Of the o u te r  
in tegum en t only tw o layers persist, nam ely  the ou ter and  inner e p id e r 
mis. P ar ts  of the em bryosac , pa rt icu la rly  synergids a n d  em bryos, a re  
m ore  persisten t th a n  the  som atic  tissue (com pare Mo d ilew sk y  1931 
concern ing  unferti lized  ovules of A llium  o d o ru m ).

I n  old endosperm less ovules one or bo th  synergids  increase in  size 
a n d  m ay  becom e very large  (Fig. 3 g ) . Such large synergids m a y  lose 
th e ir  wall a n d  fuse w ith  one an o th e r  o r w ith  the cy toplasm  o f  the  
em bryosac  (Fig. 3 h).  T h us  one m ay  f in d  free  synergid  nuclei in  the  
em bryosac. Som etim es a  synerg id  loses its ho ld  a n d  becomes free f ro m  
the  wall of th e  em bryosac. In  such  cases it takes a com pletely sp h e rica l  
fo rm  show ing th a t  it  is only su rro u n d ed  by a m em b ran e  a n d  no t 
by  a  true  cell w all (Fig. 4 a, b ) . A few tim es a free synergid  cell w as  
fo u n d  in  a younger em bryosac ; in such cases the nucleus h a d  not tak e n  
the  s truc tu re  of o rd in a ry  synerg id  nuclei b u t  show ed typical p rop hase . 
In  Fig. 4 a a free synerg id  cell w ith a dividing nucleus is shown. T he  
chrom osom es could n o t  be counted, b u t  clearly  the nucleus w as no t 
polyploid, p e rh ap s  because the  cell h a d  becom e free early. In  old 
synergids the  nucleus o ften  has an  ir regu lar  form , for instance  the  fo rm  
of a  horseshoe. Abortive mitosis and  lack of space p resum ab ly  cause 
such  irregularities. T he  synerg id  in Fig. 4 b h a d  two n o rm al  nuclei. 
T h e  synergid  in  Fig. 4 c is very curious. I t  has  abou t tw en ty  free nuclei 
of d ifferen t size, bu t also the o rd in ary  synergid  nucleus which, h o w 
ever, is of reduced  size. As is seen from  the ir regu lar  outline  of the  
low er side of the  cell there  is p robab ly  no h in d ran ce  to im m ig ra tion  
of nuclei into  the cell. However, as the  em bryo  was in tac t  (com pare 
below) the origin  of the  nuclei seems m ysterious; one is p e rh ap s  forced  
to conclude th a t  the nuclei have  been fo rm ed  f ro m  the o rd in a ry  synergid  
nucleus.

E n la rged  synerg id  nuclei have  a dense s truc tu re  and  con ta in  m u ch  
nuc leo la r  substance. T he  s tru c tu re  of the  strongly  en larged  nucleus of 
h y p e rtro p h ied  synergids in  certa in  endosperm less seeds th ree  a n d  fou r 
weeks a fte r  cas tra tio n  is very  in teresting  (com pare the em bryosacs in 
Fig. 3 g an d  3 h ) . T he  large  nucleus show s clear p rophase  w ith  enorm -
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ously  en la rged  chrom osom es. Also the nucleoli a re  o ften  of increased 
size.

Fig. 3 d  L show s the  c ircum ference  of an  en larged  chrom osom e in  con
tac t  w ith  one  of the  nucleoles of the  nucleus, in  Fig. 3 d 2 a  chrom osom e 
o f o rd in a ry  size f ro m  a division in  the  em bryosac  is show n a t the  sam e 
m agn if ica tion . T h e  g ian t ch rom osom es have  on ly  been s tud ied  in 
m ic ro to m e  slides, the ir  ac tua l  leng th  therefore  is d ifficu lt to determ ine, 
be ing  la rg e r  th a n  the  d iam ete r  of the  nucleus. T h e  g ian t chrom osom es 
h a v e  a u n ifo rm  th ickness  w hich , however, is m u c h  increased. This 
increase  has  been  b ro u g h t  ab o u t  th ro u g h  poly teny, the  chrom osom es 
be ing  divided in  strands.' P ro b a b ly  all the  giant ch rom osom es are  poly- 
tene chrom osom es th o u g h  this cou ld  no t ac tua lly  be observed owing 
to less sa tis fac to ry  f ixa tion  o r  to o th er  causes (as fo r in s tance  the 
a b n o rm a l  cond it io n  of the  h y p e rtro p h ied  nucleus). T hus  the  poly tene 
n a tu re  of the  ch rom osom es is no t visible everyw here  in  the  nucleus an d  
th e  n u m b e r  of s tran d s  could  not be determ ined. Also the  chrom osom es 
of o rd in a ry  synerg ids seem  to show  poly teny  (Fig. 3 c ) .

T he  endosperm less  seeds very  often  con ta in  a n  em bryo  wdiich a fte r  
tw o weeks m a y  have  40 cells, a fte r  th ree  200 cells. These are, however, 
ex trem e n u m b ers  of cells, u sua lly  the em bryos a re  m u ch  sm aller. As 
a  ru le  the  em b ry o  seems n o rm a l  an d  has a suspensor. In  older seeds 
the  em bryo, how ever, m a y  be ir reg u la r  (Fig. 4 /q ) . Som etim es its ap ical 
p a r t  is b ran ch ed . O ne or m ore  large  cells m ay  be a t tac h ed  to the  em bryo . 
T hese  large cells a re  ap ica l cells of the young  em bryo  w h ich  have 
rem a in ed  u n d iv id ed  a n d  no t tak en  p a r t  in the fu r th e r  developm ent of 
th e  em bryo. E m b ry o s  w ith  g roups of sm all a n d  of la rger ceils m ay  
occur. In  o lder  seeds the  em bryo  often  becom es d iv ided  in several parts  
be fo re  d is in tegra tion . T he  walls betw een the  em bryo  cells a re  o ften  d is
solved, the  cy top lasm s of d iffe ren t cells un ite  and  fo rm  p lasm od ia  co n 
ta in ing  em b ryo  nuclei hav ing  a fresh  appearance . M orphological d if 
fe ren tia tion  o f the em bryo  w as never observed in  endosperm less seeds.

M any  ovules lack  egg-em bryo. As late as fo u r  w eeks a fte r  cas tra tion  
the  m ic ro p y la r  cell g roup  could  con ta in  an und iv ided  eggcell. Very often 
the »egg-apparatus»  consisted of th ree  synergids. I t looked as if  in 
ce rta in  em bryosacs  the eggcell w as unab le  to divide b u t  could change 
a n d  becom e s im ila r  to a synergid . T his  is su p p o r ted  by the rareness  of 
u n d iv id ed  eggcells an d  the frequen cy  of three  synerg ids in  very  old 
em bryosacs. Cells in te rm ed ia te  be tw een  a synerg id  a n d  an  eggcell, c o m 
b in ing  the  s t ru c tu re  of the  cy top lasm  an d  nucleus of the  fo rm er  w ith  
the  ap ical position  of nucleus a n d  general form  of the  latter, a re  p e rh ap s

11 B otan iska  N o tiser  1951.
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Fig. 4. Parthenogenetic A. nutans, old unfertilized e.s. a: free synergid with dividing 
nucleus. X 230. — b: free synergid with two nuclei. X 230. — c: synergid with 
many nuclei. X 230. — d: e.s. with one enlarged synergid at each end and six »polar 
nuclei», three weeks after castration. X 230. — e: antipodal embryo and synergid, 
three weeks after castration. A second antipodal synergid was in neighbouring
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tran s fo rm e d  eggcells. In  ovaries from  »just opened» flowers o r  one 
w eek  a fte r  cas tra tion  em bryosacs w ith  th ree  synergids w ere  m u ch  ra re r .  
T h is  seems to ind ica te  a  so m ew hat labile constitu tion  of the eggcell. 
O n  Ihe o ther  h a n d  the occurrence  of m ore  th a n  one eggcell in  the  egg- 
a p p a ra tu s  seems very rare . T his  is p ro b ab ly  the  reason  w h y  no »syner
gid  em bryo» was observed. W h e n  two em bryos are  observed a t  the 
m ic ro p y la r  end  of an  em bryosac , one of them  is usually  called sy n e r
gid em bryo. However, p ro b ab ly  it has no t been fo rm ed  from  a n o rm al  
synerg id  bu t from  an  eggcell, the  egg -appara tus  hav ing  two eggcells 
a n d  one synergid. A sure  case of a  synergid  being t ran s fo rm ed  in to  an  
eggcell was no t observed he re  b u t  the egg-appara tus  m ay  con ta in  su p e r
n u m e ra ry  cells. U sually  such  cells have  a  synerg idal or n eu tra l  a p p e a r 
ance bu t once two synergids a n d  th ree  eggcells were observed.

T he  polar nuclei  m a y  en large considerab ly  in  old em bryosacs an d  
m ay  long preserve a h e a l th y  a p p ea ran ce  (com pare Fig. 3 h ) . A very 
long po lar  nucleus is in  Fig. 4 i sho w n  a t  a r a th e r  m odest m ag n if ica 
tion. It seems as if old p o la r  nuclei m ay  occasionally  divide. T he  only 
observed case, from  a g reen-house  p lan t  a fte r  three  weeks, m ay  be 
described. T he  two p o la r  nuclei w ere  not in  contact, hav ing  p resu m ab ly  
m oved apart ,  one of th em  show ed p rop hase  of mitosis. T he  nucleus 
w as very  large and  w as in  fou r  sections of the slide, each hav ing  a 
th ickness of 20 [x. T he  clearest though  sm allest section show ed abou t 
100 chrom osom es, there fo re  this p o la r  nucleus h a d  m ore  th a n  400 c h ro 
mosomes. It was p e rh ap s  dodecaploid, instead  of d ip lo id  as expected. 
This large increase  in n u m b e r  of ch rom osom es m ust be th ro u g h  en d o 
mitosis; it has  previously  no t been  observed in  po lar  nuclei. It seems 
im probab le  th a t  a n o rm al  endosp erm  is fo rm ed  afte r  such  late divisions, 
w hich  m u st  be au tonom ous, the  fo rm a tio n  of i r reg u la r  nuclei ap p ea rin g  
m ore probable . T he  observed p ro p h ase  seems to be a pathologica l case.

T he  em bryosac  m ay  have  m o re  th a n  tw o p o la r  nuclei, u sua lly  as a  
result of fau lty  cell fo rm a tio n  (su p e rn u m era ry  divisions m ay  p e rh a p s  
sometimes have been the  c au se ) . S u p e rn u m era ry  p o la r  nuclei were m o re  
frequent in  the  ovules of g reen-house  p lan ts  th a n  in  the  o ther  m a te r ia l

section. X 700. — fi: rather small ovule three weeks after castration, i.i. =  persisting 
part of the inner integument, e. =  the ordinary embryo surrounded of the synergids, 
a.e. =  antipodal embryo. X 50. -— /a: the antipodal embryo at a higher magnifica
tion. X 230. — g: divided antipodal cell. X 230. — h: a chalazal embryo consisting 
of parts with different cell size. — i: polar nucleus of unusual size and form, four 
weeks after castration. X 230. — /: upper part of an e.s. with »tumours». A synergid

is visible. X 230.
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(Fig. 4 cl). T he  h igh  te m p era tu re  obviously h a d  been d e tr im e n ta l  to  
cell fo rm ation .

T h e  antipodal  cells w ere  in  one p la n t  m o re  pers is ten t th a n  u su a l .  
»After one week» one u su a l ly  observes an tipo da ls  in  very few e m b ry o 
sacs, bu t h e re  they w ere  frequent. Persis ten t a n tip o d a l  cells m a y  h a v e  
usua l fo rm  a n d  size or m a y  be changed in to  eggcell o r synergid . Fig. 4 d  
show s an  em bryosac  a t  each  end w ith  a typ ica l synerg id  of in c re a sed  
size; these were the on ly  cells in  this em bryosac , the re  being  six f ree  
nuclei near  the  ch a laza l synergid. Such a g roup o f »polar nuclei» is m o re  
o ften  fo und  a t the m idd le  of the  em bryosac  o r  n ea r  the  m ic ro p y la r  
egg -appara tus; its position  here  p ro bab ly  depends on  the  o ccu rren ce  
of a  chalazal synergid. Once three  an tipo da l synerg ids w ere  obse rv ed  
at the  chalaza  end, u su a l ly  there  a re  two synerg ids an d  one eggcell.

A ntipodal eggcells sho w  parthenogenesis  a n d  fo rm  a n  em bryo . I n  
Fig. 4 e the re  are  a synerg id  a n d  an a n tip o d a l  em bryo. T he  second  
synergid  was in  a ne igh bou ring  section. T he  ap ica l em bryo  cell h a d  a  
large  nucleus w h ich  p ro b ab ly  h a d  a risen  a fte r  a  d is tu rbed  a n a p h a se  
a n d  h a d  doubled ch rom o som e  num ber. This em bryo  h a d  no d oub t been  
fo rm ed  of a n  an tipo da l eggcell. However, only  m o re  ra re ly  the  em b ry o  
a t the  chalazal end  was a typ ical em bryo  w ith  suspensor, no doub t 
ow ing  to the  rareness  of an tip o d a l  eggcells. A b erran t  em bryos a re  m o re  
frequent. Fig. 4 h  show s th a t  a p a r t  of the cha laza l  em bryo  m ay  have  
la rg e r  nuclei and  cells; th is  em bryo  is p e rh ap s  a ch im aera , a  d is tu rbed  
m itosis m ay  have been the  s ta r tin g  po in t of the  fo rm in g  of a te trap lo id  
part .

T h e  p la n t  87-4 w h ich  h a d  m o re  pers is ten t a n tip o d a l cells, had  a 
ch a laza l  em bryo  m u c h  m o re  frequently . T he  typical an tipod a l em bryo  
w ith  suspensor w as also here  in frequen t, bu t  a b o u t  h a lf  the  e m b ry o 
sacs h a d  some sort of cha laza l  em bryo. Its m ost com m on  fo rm  w as a 
hem isphere , w h ich  could  be of r a th e r  considerab le  size th o u g h  it never 
sh ow ed  any  th race  of d iffe ren tia tion ; this, how ever, m a y  be due to the 
absence  of endosperm . M ore often  the  chalazal em bryo  consisted  only 
of a few cells (com pare  Fig. 3 g , h ) ,  w h ich  d id  not fo rm  a typical 
p roem bryo . T he orig in  of a chalazal em bryo  —  if fo rm ed  f ro m  an 
a n tip o d a l  or f rom  the nucellus  — is often  im possib le  to settle. U sually  
th e re  is only  one such em bryo  w hich  is p laced  on  the postam ent. It 
th e re fo re  seems to be fo rm ed  f ro m  an  an tipo da l cell w h ich  has not taken  
the  fo rm  of a n  eggcell. One could  in  87-4 f ind  one or two cells on  the 
p o s tam en t,  the tissue su r ro u n d in g  th e  p o s ta m e n t  being disin tegrated. 
Such  cells w h ich  p ro b ab ly  a re  persisting  an tipodes have  a ra th e r  small
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nucleus w ith  the s tru c tu re  of o rd in a ry  nuclei. Fig. 4 g show s two such 
cells, w h ich  m ay  best be in te rp re ted  as d a u g h te r  cells of a  divided anti- 
pode. H ere  we have  the  beg inn ing  of an  ir reg u la r  cha laza  embryo. 
Fig. 4 f \  show s an  ovule w ith  a p la te  of several layers of m eris tem atic  
cells n e a r  the  chalaza. T he  p la te  is show n  at a h ig her  m agn ifica tion  in 
Fig. 4 / 2. This fo rm a tio n  has  little resem blance  to an  em bryo, bu t  as 
it is fo rm ed  of row s of cells converging  tow ards the  m idd le  of the 
postam en t, it m ay  well have  o rig ina ted  fro m  antipodes such as those 
in  Fig. 4 g. Thus, it seems th a t  an tipo da l  em bryos m ay  develop in a 
very d ifferen t way, p a r t ly  depend ing  on the  initial fo rm  of the  cell. —  
O nly in  87-4 ir reg u la r  em bryos could  be studied  m ore  closely. In  other 
p lan ts  they  are rare.

A dven tit ious  em bryos,  th a t  is em bryos fo rm ed  of the nucellus or inner 
in tegum ent, m ay  also occur th o u g h  they  a re  p robab ly  rare. W h e n  the 
som atic  tissue of the ovule d isappears  a f te r  two or th ree  weeks one 
m ay  observe groups of a  few  cells w h ich  m ore  or less resem ble »em
bryos». Any fu r th e r  developm ent of these groups does not seem to 
occur, how ever. Also in  the  chalazal reg ion  such  a false em bryo  m ay  
be found . T here  is also a r isk  of confusion  w ith  an  em bryo  form ed 
from  a n  eggcell hav ing  a la tera l  position  in  the em bryosac. However, 
true adven titious em bryos no doub t m ay  occur. This is seen m ost clearly 
at the m ic ro p y la r  p a r t  of the  ovule. H ere  one or two em bryos were 
seen a few  times lying above the  synergids. T hey  were no doub t fo rm ed 
from  th e  calotte  of the  in n er  in tegu m en t persisting  here  in the  endo
sperm less seeds. T hus, there  is a  tendency  to fo rm  adventitious em bryo 
in this fo rm  of A. nu tans ,  th o u g h  this tendency  is weak.

Irregularities  o th er  th a n  those described  on  the  preced ing  pages occur, 
some of w h ich  m a y  deserve a short  notice. Som etim es the  em bryosac  
has an  u n u su a l  a p p ea ran ce  a t  the  chalazal end, there  being two or four 
very large  nuclei. Once the  em bryosac  h a d  a  sm all p la sm o d iu m  w ith  
m any  free  nuclei (com pare  the  synerg id  on  p. 160) of u n k n o w n  origin. 
More f req u e n t  a re  ce r ta in  tum our- l ike  fo rm ations . Fig. 4 j  show s the 
upper p a r t  of an  em bryosac  largely  filled by  two cellu lar fo rm ations . 
In one w ere  m an y  m ito tic  figures, ind ica ting  ra p id  grow th . A synergid  
cell is still visible. T his  em bryosac  w as f ro m  a »two week» ovary. In  
still o lder ovaries one m ay  f ind  certa in  ovules w ith  no, or a degenerated, 
em bryosac b u t w ith  the space usua lly  occupied  by  the  em bryosac  
more o r  less filled by  one or two larger fo rm ations . These seem m ore  
com parab le  to tu m o u rs  th a n  to adven tit ious em bryos. Some of the cells 
were very  large  w ilh  en la rged  nuclei. It is u n c e r ta in  if the tu m o u rs  a re
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fo rm ed  fro m  the  in n e r  in tegum en t or f ro m  pers is ting  p a r ts  of the  n u 
cellus. T he  larger cells a re  ra th e r  s im ila r to large  nucellus  cells.

T he  investigation  of castra ted  m ateria l  fixed in  1950 c o n firm ed  th e  
occurrence  of parthenogenesis . Parthenogenesis  is also sh o w n  by  a n t i 
poda l eggcells. I t is curious th a t  in  old em bryosacs  also an tip o d es  
w h ich  have not the  appea rance  of an  eggcell m ay  divide a n d  give r ise  
to em bryo-like  fo rm ations . Such behav io u r  of o rd in a ry  an tipo des  h a s  
no t  previously  been observed an d  is not to be co m p ared  w ith  the  re g u la r  
division of young  an tipodes in  m a n y  angiosperm s. It  h a s  also been  
confirm ed  th a t  p o la r  nuclei as a ru le  do no t divide w h e n  fe r ti liza tion  
is prevented. Certain ly  endosperm  nuclei a re  fo rm ed  in  very  ra re  cases. 
In  some of th em  the  endosperm  fo rm atio n  was early  a n d  ra p id  a n d  a 
chance  po llina tion  m a y  have been the cause. More o f ten  endo sperm  
fo rm atio n  w as bela ted  a n d  very  slow. In  the  la t te r  cases the re  p ro b ab ly  
h a d  occurred  an  au tono m ous division of the  p o la r  nuclei. T h u s  in  very  
old unfertilized  em bryosacs potencies m ay  becom e evident w h ich  
n o rm ally  canno t m an ifes t  themselves.

Allium odorum.

T he em bryology of A. odorum  has  been investigated  by  H e g e l m a i e r ,  

T r e t j a k o w ,  S c h ü r h o f f ,  W e b e r ,  H a b e r l a n d t  (several p a p e r s ) , M o d i -  

l e w s k y  (several papers). D a h l g r e n  (1927) has m ade  a s ta tem en t c o n 
cern ing  endosperm  fo rm ation . T h ere  a re  dip lo id  (2 n = 1 6 )  a n d  te t r a 
p lo id  (2n =  32) types of A. o d o r u m ; some of the  conflic ting  s ta tem ents  
one  finds in  the  lite ra tu re  are exp la ined  by  d ifferen t ch ro m osom e  n u m 
b e r  of the investigated m ateria l. Fertiliza tion  of egg nuc leus a n d  po lar 
nuclei has been observed. M o d i l e w s k y  (1930, 1931) h as  s tud ied  a 
te trap lo id  type. He has also investigated  ovules o f cas tra ted  flowers. 
T here  are diploid a n d  hap lo id  em bryosacs an d  in  bo th  of these the 
o rd in a ry  as well as an  an tip oda l eggcell d ivide a n d  give rise to em bryos. 
More ra re ly  there is a synerg id  em bryo  or an  adven tit ious em bryo 
fo rm ed  from  the inner  in tegum ent. All these em bryos degenera te  in 
cas tra ted  m ateria l, because no endosperm  is form ed. T he  p o la r  nuclei 
can n o t  divide w ith ou t fertilization. C om paring  w ith  p rev iously  know n  
cases of parthenogenesis  M o d i l e w s k y  therefore  w rites of the  partheno- 
genetic em bryos here: »Aber, w ä h ren d  bei den  pa rthenogene tischen  
P flan zen  ke im ungsfäh ige  Sam en entstehen, gehen die Sam enan lagen  
m it pa rthenogene tischen  E m b ry o n e n  bei A ll iu m  o d o ru m  au snahm s-
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Fig. 5. a: A. senescens, old e.s. containing micropylar and antipodal egg-apparatus 
and polar nuclei. X 230. — b: A. senescens var. calcareum, ditto. — c—/: A. odorum-, 
c: old e.s. X 230. — d: e.s. with ordinary and antipodal embryos; lacking synergids 
were in neighbouring sections. X 230. — e: antipodal group lacking eggcell. X 700. 
— /: four supernumerary synergid cells in the micropylar group, two embryocells

are visible. X 700.
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weise zugrunde, u n a b h ä n g ig  davon, ob die P a r th en o g en ese  h a p lo id e r  
ode r  d iploider N a tu r  ist» (1931, p. 40).

Clearly there  a re  ce r ta in  resem blances betw een  the p a rth en o g en e tic  
n u ta n s -type a n d  A. o dorum .  T he la tte r  species w as inves tiga ted  to 
fac ilita te  a com parison . F ro m  p lan ts  g row ing u n d e r  field cond itions 
flow ers and  young fru its  were collected 1950. It w as f ro m  a te trap lo id  
type g row n  by Dr. L e v a n ;  the  em bryology  of th is  type  is very  s im ila r  
to th a t  described by  M o d i l e w s k y .  F ro m  professo r  Å. G u s t a f s s o n  I 
h ave  received two collections m ade  1944.

T he  organized  em bryosac  is b road  at the m idd le  part ,  tap e r in g  tow ard s  
the  ends. At each  end  th e re  is an  egg -appara tus;  the  p o la r  nuc le i are  
in  m o st  cases at an  equal d istance  from  the ends of the  em bryosac . T he 
em bryosac  in  Fig. 5 c is som ew hat a typ ica l; it is very  long because  em bryo  
fo rm a tio n  has  been  delayed . T he em bryosac  of the  od o ru m  type  in 
the  cu ltu res  of Dr. L e v a n  h a d  one an tip oda l eggcell or one a n tip o d a l  
em bryo , once only  tw o su ch  em bryos were observed. If  fertiliza tion  
fails synergid-like  an tipo des  m ay  und ergo  changes s im ila r  to the 
synerg ids of the n o rm a l  egg -appara tus  (Fig. 5 d ) . T hus, th ey  ought 
to be considered  tru e  synerg ids; however, in  m ost em bryosacs th e  m ic ro 
p y la r  synergids a re  larger. As a m a tte r  of fac t the  an tipodes have  the 
sam e o rgan ization  as in A. senescens, irrespective of the  so m ew h at 
d ifferen t a p p ea ran ce  of the  synergids. T he eggcell, how ever, is m ore 
vigorous, en larg ing  as a  p re lu d e  to division.

R are ly  fertilization  h a d  occu rred  in  the m ate r ia l  collected in  the field; 
po llina tion  seemed to have  failed. However, in  m o st  ovules a n  em bryo  
w as present a t  each end  o f the  em bryosac, w hile  the  p o lar  nuclei were 
und iv ided  o r h a d  d isap p ea red  (Fig. 5 d ) . T h e  an tipod a l  em bryo  m ay  be 
la rg e r  th a n  the  n o rm a l em bryo . F o r  instance  once it h a d  43 cells, while 
the  n o rm al  h a d  33. U nfertilized  ovules degenera te  m ore  rap id ly  th a n  in 
A. nu tans ,  th e  m ost re s is tan t  p a r t  being the  em bryo . One finds seeds 
w ith  com pletely  d ried  som atic  tissue su rro u n d in g  a ra th e r  large  em bryo 
still show ing  m ito tic  figures. Any o u ter  or in n e r  d iffe ren tia tion  of the 
em b ry o  in endosperm less seeds was, how ever, no t  observed.

Som e of the irregu larit ie s  observed in A. nu ta ns  also occur in  A. odo
rum .  Several have been  described by M o d i l e w s k y .  Here m en tion  m ay 
be m a d e  of the occurrence  of a m ic ro p y la r  egg -appara tus  consisting of 
th ree  synergids, of su p e rn u m e ra ry  p o la r  nuclei. Fig. 5 e show s one of 
th e  r a re  cases of an  an tip o d a l  g roup lack ing  egg-cell. I rregu larit ies  were 
on  the  w hole  less f req u e n t  th a n  in nutans.

T h e  m ate r ia l  p ro cu re d  f ro m  professor G u s t a f s s o n  consisted of
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c a s t r a te d  flowers. A 0,01 °/o so lu tion  of h e te ro au x in  h a d  been injected 
i n  a n u m b e r  of the  ovaries. This s t ra in  o f  A. o d o ru m  show ed a  d if
fe re n ce  com pared  w ith  th a t  of Dr. L ev a n . T h e  em bryosac  conta ined  
v e ry  often  two an tip o d a l  em bryos. P ro b a b ly  m o re  th a n  fifty  %  of the 
e m b ry o sacs  con ta ined  m ore  th an  one an tip o d a l  eggcell. T he h igher  
f re q u e n c y  of an tipod a l  em bryos could  no t be a n  effect of he teroauxin , 
a s  it w as also observed  in  the  ovules of u n tre a te d  ovaries. In  trea ted  
a s  well as in  u n tre a te d  m a te r ia l  a n o rm a l  em bryo  w as fo rm ed  fro m  the 
eggcell b u t  there  was no end osperm ; the  p o la r  nucle i w ere  a lw ays u n 
div ided . Irregu larities  w ere  r a th e r  f req u en t here. Fig. 5 f  show s a case 
o f  fou r  su p e rn u m e ra ry  cells in  the  egg-appara tus . It  seems uncer ta in  
t h a t  irregu larities  w ere  p ro m oted  by  the t re a tm e n t  th o u g h  it h a d  begun  
r a th e r  early. T he h e te ro au x in  h a d  a s t ro n g e r  effect on  the  ovaries w hich  
sh o w ed  su pe r-n o rm al g ro w th  th a n  on  ovules o r  em bryosacs.

T h e  p arthenogene tic  em bryos of A. o d o ru m  a re  no  doubt in  m ost 
cases diploid. Only once an  egg em bryo  h a d  ab o u t  16 chrom osom es, 
u su a l ly  32 chrom osom es a re  coun ted  in  egg- as well as in  an tipode  
em bryos. Sim ilar observations  w ere  m ade  by  Mo d il e w s k y . E m bryo- 
p ro d u c in g  em bryosacs thus  a re  u sua lly  diploid. T h is  speaks against the 
view  of M o d il ew sk y  th a t  pa rthenogenesis  is of no im p o rtan c e  u n d e r  
n a tu ra l  conditions. A reg u la r  ferti liza tion  of d ip lo id  eggcells m ust  result 
in  a tr ip lo id  progeny, b u t  so fa r  p lan ts  w ith  m ore  th a n  32 chrom osom es 
h a v e  no t been  recorded.

Most investigations describe  synerg idal em bryo s  in  A. odorum .  Such 
h av e  no t been observed here, p ro b ab ly  because the  investigated  m ateria l 
w as  too lim ited. This c ircum stance  m a y  also exp la in  th e  fa ilu re  to f ind  
adven tit ious em bryos. T he  orig in  o f adven tit ious  em bryos fro m  the 
in n e r  in teg u m en t has  been  described  by H a b e r l a n d t  an d  an  ad v en ti
tious em bryo  is f ig u red  by M o d il ew sk y  (1931). Sc h ü r h o f f  even in te r 
p re ted  the  an tipod a l em b ry os  as adven tit ious em bryos  fo rm ed  f ro m  the 
nucellus. One w ould  p e rh a p s  expect a h ig h e r  f req u e n cy  of such  em bryos 
in  ovaries trea ted  w ith  he te roaux in , b u t  the  em bryo sacs  con ta ined  no 
adven titious em bryos. C learly  synergid  a n d  adven tit ious  em bryos only 
rare ly  occu r in  th e  m a te r ia l  investigated  here. T h is  is a  new  resem blance  
betw een the  te trap lo id  o d o ru m  fo rm  cu ltiva ted  by  Dr. L evan  a n d  the 
one prev iously  investigated  by  Mo d il e w s k y . Mo d il e w s k y  m entions 
th a t  synerg id  em bryo , adven titious em bryo  a n d  a second an tipodal 
em bryo  certa in ly  m ay  occu r b u t  they  are rare.
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Conclusions.

T here  a re  m an y  sim ilarities be tw een the fo rty -ch rom osom e p a r th e n o -  
genetic A. nu ta n s  type a n d  te trap lo id  A. odorum .  1) P a r thenogenes is  
occurs easily. 2) Parthenogenesis  is not restric ted  to the  o rd in a ry  egg
cell b u t  is also show n  by su p e rn u m era ry  eggcells w ith  a  la tera l  position  
in  the  em bryosac  o r an tipodal eggcells. S u p e rn u m era ry  em bryos a re  
m o re  com m o n  in  A. odorum  because the an tipodes as a ru le  fo rm  a n  
egg-app ara tu s  in  th is species. In  A. nu tans  the an tipodes usually  a re  
w eak ; however, ce r ta in  p lan ts  h a d  persisten t a n tip o d a l  cells w hich  m a y  
fo rm  a n  egg-appara tus  a n d  em bryo. T he  division of an  an tipodal egg
cell occurs less read ily  in  n u ta n s , it h a s  only been  observed in o ld  
em bryosacs of cas tra ted  flowers. P o lyem bryony  p ro b ab ly  does not occu r 
u n d e r  n a tu ra l  conditions w hile  in  A. odorum  po lyem bryon y  is also 
estab lished  in  ge rm ina ting  seeds (Sc h ü r h o f f ). 3) Adventitious em bryos 
a re  fo rm ed  from  the in n er  in tegu m en t in  ra re  cases. 4) A fu r th e r  
s im ila r ity  is th a t  m ost em bryosacs are  diploid, the em bryos a re  diploid. 
In  A. nu tans  the  d iploidy of the  em bryosac  is caused by  a pecu lia r  
m echan ism , w h ich  so fa r  has  no t been found  in  a n y  o ther  angiosperm . 
5) A las t  s im ila r ity  betw een parthenogene tic  nu tans  a n d  od orum  is th a t  
the  p o la r  nuclei m u s t  be fertilized. In  A. nu tans  they  seem to divide a u to 
no m ously  in  exceptional cases, p e rh ap s  only in  very  old em bryosacs.

T h e  first a n d  last po in t of sim ilarity , pa rthenogenetic  fo rm atio n  of 
em b ry o  b u t  fertiliza tion  of p o la r  nuclei characterizes m a n y  pseudo- 
gam ou s angiosperm s. Does A ll iu m  od orum  and  the  pen tap lo id  A. nu tans  
investiga ted  here  as a ru le  rep roduce  th ro u g h  pseudogam y? This point is 
p e rh a p s  not easily settled th ro u g h  em bryological-cytological m ethods. 
As a lready  po in ted  ou t concern ing  a Poa alpina  h y b r id  the  tim e of the 
p en e tra t io n  of the pollen  tube in to  the em bryosac  m ay  be of im portance  
in  cases w here  the eggcell m a y  divide th ro u g h  parthenogenesis  as well 
as a f te r  fertilization  (Håkansson 1942). In  pseudogam ous Poa alpina  
the  eggcell divides very early  an d  the em bryosac  conta ins a lready  an 
em bryo  w hen  the pollen  tube  arrives. T he  occurrence  of sm all  embryos 
in  ovules of just opened flow ers of pa rthenogenetic  A. nu tans  indicates 
a r a th e r  early  division of the  eggcell co m pared  w ith  the sexual species. 
T h is  m akes  it r a th e r  likely tha t u n d e r  open po llina tion  conditions m any  
em bryos are  fo rm ed  parthenogenetica lly . Concerning A. odo rum  Modi- 
l e w s k y , as m en tioned  on p. 167, seemed to ascribe a role in  the seed 
rep ro d u c tio n  of the p lan t  only  to em bryos p roduced  afte r  fertilization. 
How ever, a regu la r  fertiliza tion  of the eggcells of diploid embryosacs
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seem s unlikely. M ature  h ap lo id  em bryosacs seem to be ra re  in  th e  tetra- 
p lo id  o dorum  fo rm  (Mo d il e w s k y  1930). T hus one canno t escape the 
conclusion  tha t pa rthenogenesis  in  A. odorum  is not a  f reak  of n a tu re  
b u t  a  regu la r  fea tu re  in  seed production .

It is p robab le  th a t  parthenogenesis  occurs in  o ther  A llium  species 
t h a n  nu ta n s  an d  odorum .  O ne could expect cases w here  a p ro perty  of 
th e  eggcell to divide au tono m ou sly  m anifests  itself very  late, th a t  is, 
on ly  w hen  fertilization  has  failed. An octoploid nu tans  investigated  here 
sh ow ed  em bryo a n d  und iv ided  p o la r  nuclei in r a th e r  old ovules. It 
m a y  be th a t  investigation  of cas tra ted  m ateria l  will prove p a r th e n o 
genesis in  this case. W e b e r  observed two em bryos in some em bryosacs 
o f  A. zebdanense  a n d  A. ro tu n d u m .  In  these species one synerg id  often 
looks like an  eggcell. She also has  observed su p e rn u m e ra ry  m ale  cells 
in  pollen  tubes of these  species and  th inks  it p robab le  th a t  one em bryo 
h as  a risen  a fte r  fer ti liza tion  of the  eggcell, the  o ther  a f te r  fertilization 
of the  eggcell-like synergid . Generative apogam y »im Sinne W in k l e r s» 
is th o u g h t  less probable . However, as synergid  em bryo  has been  de
scribed  from  m a n y  agam osperm s, the  possibility  of parthenogenesis  
shou ld  not be dism issed easily. Parthenogenesis  can n o t p lay  any  role in 
the  rep ro duc tio n  of these tw o species; W eb e r  observed a regu la r  meiosis 
a n d  the em bryosacs are  hap lo id .

The m ode of d ip lo id  m ak in g  of the  em bryosac  in A. nu tan s  is very 
in teresting. T he  e.m.c. is o ften  tetraploid , b u t  m ay  have  a still h igher 
ch rom osom e n u m b er .  D yad  cells w ith  the reduced  n u m b e r  of c h ro m o 
somes a re  fo rm ed  bu t as a consequence of the earlier  ch rom osom e 
doubling  the  em bryosac  is diploid. Dr. L. Sachs has  also observed 
te trap lo id  e.m .c’s in  th is n u ta n s  form , w ith  abou t 40 II instead  of 20 II 
a t d iakinesis a n d  f irs t  m etaphase , a n d  abou t 40 chrom osom es in  a n a 
phase  plates. T here  is no previous instance  of such  a rep rod uc tion  in 
angiosperm s. E .m .c .’s w ith  a  doubled ch rom osom e n u m b e r  undergo ing  
meiosis have  been observed in  L il iu m  longiflorum ,  the  doubling  hav ing  
been caused  by  low tem p era tu re  (Ro senberg  1946), a n d  in species 
hybrids  of b a n a n a  (Dodds  a n d  Sim m o n ds  1947). In  the la tter  case the 
place a n d  tim e of the  ch ro m osom e  doubling  was s ta ted  to be in  the 
resting nucleus of the  e.m.c. Doubling of the chrom osom es of the e .m .c.’s, 
in connection  w ith  parthenogenesis  w as unkno w n .

A co rrespond ing  m ode  of rep roduc tion  is, how ever, k n o w n  from  
certa in  fla tw orm s. Me l a n d e r  (1949) states of a  pa rthenogene tic  flat- 
worrn of the  genus Polycelis  »that in  the ova rian  cells of the latter» 
(that is, an  u n descr ibed  pa rthenogene tic  species) »the n u m b er  of chro-
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m osom es is doubled  before  the onset of meiosis by  m ean s  of a n  endo- 
m ito tica l process». T he  parthenogene tic  species h a s  21 ch rom o som es 
in  som atic  cells, the  oocytes show, however, 21 II, a n d  the nuc leus  of 
the  m a tu re  egg has  21 chrom osom es. L e p o r i  (1950) has  in  P olycelis  
nigra  found  24 chrom osom es in  oogonial cells, b u t  24 II in  m a n y  
oocytes. A reg u la r  meiosis leads to diploid eggs developing th ro u g h  
parthenogenesis . Also in  a n u m b e r  of sperm atocy tes  the  ch rom osom es 
a re  doubled. Sperm s p en e tra te  into the egg b u t  fer ti liza tion  does not 
occur.

A n u m b er  of apom ictic  ferns fo rm  diploid  spores. These germ ina te  
to d ip lo id  p ro th a llia  w h ich  fo rm  diploid sporophy tes  th ro u g h  apogam y. 
In  the  sporang ia  there  is a doubling  process lead ing  to the fo rm in g  of 
te trap lo id  spore  m o th e r  cells. Meiosis is regu lar. T his  k in d  of r e p ro d u c 
tion  has  been studied  by  St e i l , D ö p p , Sr. T h o m a sin e  (Pa t t e r s o n ) and  
Ma n t o n . Manton  (1950) has  given a very convincing  descrip tion  of the 
d iffe ren t phases of the rep roduc tive  cycle.

T he  ch rom osom e doub ling  is considered  to tak e  p lace th ro u g h  endo- 
m itosis in  Polycelis. In  apom ictic  ferns the  last pre-m eiotic  division is 
d is tu rbed : the  chrom osom es split in  the m e tap h ase  p la te  bu t  th e re  is no 
a n a p h a se  m ovem ent, all d au g h te r  chrom osom es a re  inc luded  in  one 
nucleus. In  a n u m b e r  of spo ran g ia  the two last divisions occur in this 
way, leading  to the fo rm in g  of octoploid spore m o th e r  cells. In  o ther 
spo rang ia  ch rom osom e doub ling  fails an d  the  spore  m o th e r  cells are 
diploid. It is a curious fac t th a t  all m o th e r  cells of a spo rang ium  are 
diploid, te trap lo id  or octoploid, i.e. a m ix tu re  of m o th e r  cells w ith  d if
fe ren t  ch rom osom e n u m b e rs  does no t occur. D iploid spore  m o th e r  cells 
show  an  i r reg u la r  meiosis w ith  strong  asyndesis, b u t  in  te trap lo id  and 
octoplo id  cells meiosis is reg u la r  a n d  the  chrom osom e pa ir ing  is good 
(Manton  1950).

C hrom osom e doub ling  shou ld  lead to good ch ro m oso m e pairing . If a 
doub ling  occurred  in th e  res ting  nucleus d a u g h te r  ch rom osom es are 
expected to fo rm  bivalents. As the  bivalents a re  com posed of identical 
ch rom osom es no segregation  can  occur. In  a pa rthenogene tic  angio- 
sp e rm  this results in  a co n s tan t  progeny. If  the  doubling  occurs in a 
pre-m eiotic  division one w ou ld  expect daugh te r-ch rom osom es o ften  to 
lie a t a g rea ter d istance  in  the nucleus. C om petition of pa ir ing  would 
a sse rt  itself m ore, the  resu lt  being m ultiva len t fo rm atio n  a n d  a limited 
segregation. T he  trip lo id  a n d  te trap lo id  p lan ts  occurring  in  the  progeny 
of th is  nu tans  fo rm  have  p e rh a p s  also arisen  th ro u g h  parthenogenesis: 
hexap lo id  an d  p ro bab ly  octoplo id  e .m .c’s occur.
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Increased  ch rom osom e n u m b er  of the e.m.c. was no t observed in 
o th e r  fo rm s of A. nu tans;  however, m eiotic  stages were seen only  in a 
f e w  of the investigated p lants . Dr. Sachs w ho also investigated a nutans-  
fform no t fo rm ing  pollen  dyads also observed  only diploid e .m .c’s. 
M eiosis in  A llium  od o ru m  has  been investigated  by  Mo d il ew sk y  (1930, 
1931). He observed two k inds  of meiosis. In  certa in  ovules the  diakinesis 
s tag e  show ed 16 II; a hap lo id  em bryosac  w as form ed. In  o ther  ovules 
th e  e .m .c.-nucleus h a d  32 u n p a ire d  chrom osom es an d  a diploid  em b ry o 
sa c  w as form ed. T he  descrip tion  is som ew hat obscure, on the one h an d  
M o d il e w sk y  calls the nucleus w ith  u n p a ire d  chrom osom es a res titu tion  
nu c leu s  a n d  speaks of sem ihetero typ ic  division, on the o ther  he expresses 
th e  op in ion  th a t  meiosis begins norm ally , b u t  the nucleus of the e.m.c. 
»verw andelt  sich n ach  der  he te ro typ ischen  P roph ase  im  letzten A ugen
b lick  vor der  M etaphase in  einem  K ern  m it der som atischen  C hrom o
som enzahl»  (1930). Be th a t  as it m ay , M o d il ew sk y  has  obviously not 
observed  an y  e.m.c. w ith  32 II. T he m ec h an ism  existing in  the p a r th e n o 
genetic  n u ta n s -type does no t seem to exist in  odorum .

Restitu tion  nuclei h ave  been  observed in  e .m .c .’s of Allium . In  the 
p a rth en o g en e tic  n u ta n sA yp e  spherica l res titu tion  nuclei w ere  as it 
seem ed exceptionally  fo rm ed  from  chrom osom es lying close together in 
th e  p lace  of th e  d iakinesis nucleus a n d  firs t m etaphase . Very large 
res titu tion  nuclei fo rm ed  from  scattered  chrom osom es were observed 
in  certa in  h igh  polyploid  nu tans  p lants. L evan  (1935) describes pollen 
d y ad  fo rm a tio n  in A llium :  th e  f irst m eiotic division is regular, the  second 
is om itted. T he  d y ad  cells fo rm ed  afte r  th e  first division d irectly  fo rm  
pollen dyads. T he chrom osom es separa ting  a t  the  f irst a n ap h a se  re 
a p p ea r  in  the  first m itosis of the pollen, w here  th e ir  ch rom atids , 
a lth o u g h  entirely  separa ted , a re  still a r ra n g e d  in  pairs. This s.c. mono- 
k inetic  meiosis w hich  is the  usua l m ode of pollen d y ad  fo rm a tio n  and  
chrom osom e doubling  on  the m ale  line cann o t occur f requen tly  in  the 
ovules. T his  is of course difficult to p rove  th ro u g h  observations, but 
a fte r  a  ch rom osom e doub ling  in the e.m.c. th e re  is no room  for a fu r th e r  
doubling  a t  the  second m eiotic  division. T hus, in  the parthenogenetic  
fo rm  w ith  100 %  pollen  dyads a n d  a very  h igh  percen tage  diploid 
em bryosacs the  doubling  m ech an ism  is d iffe ren t on the  m ale  a n d  female 
side. T he  fo rm ing  of a res titu tion  nucleus m a y  occur in  an th e rs  as well 
as in  ovules b u t  also here  m ore  exceptionally .

One m ay  speculate  w h y  the  m echan ism  observed in  A. nu ta ns  has 
not been  adop ted  as a  reg u la r  p ro p ag a tio n  m eth o d  in  o th e r  apom ictic  
angiosperm s. M any »agam osperm s» w ho fo rm  em bryo  th ro u g h  par-
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thenogenesis use the  e.m.c. w h en  fo rm ing  a d ip lo id  em bry osac  (diplo- 
sp o ry ) . In  such  agam osperm s the  e.m.c. is d ip lo id  as usual, it is a 
change  in  the  course of meiosis w hich  m akes  the  em bryosac  d ip lo id  
(apom eiosis). T h e  m etho d  of doubling  the  chrom osom es of th e  e.m.c. 
a n d  re ta in ing  the  o rd in a ry  meiosis has no t  been accepted. It m a y  be 
th a t  the doubling  m ay  result in  m ultiva len t fo rm a tio n  w h ich  ten d s  to 
m a k e  meiosis irregu lar , causing the  fo rm in g  of aneup lo id  em b ryosacs  
a n d  aneuplo id  p lan ts  in  the  progeny; this can n o t be advan tageous.

A utonom ous division of the  eggcell an d  ferti liza tion  of p o la r  nuclei 
d istinguishes m a n y  pseudogam ous angiosperm s, w here  the »pseudo- 
g a m y » is the  inab ility  of the unfertilized  p o lar  nuclei to fo rm  e n d o 
sperm . However, th ro u g h  chrom osom e counts in  the  en d o sp erm  of 
p seudogam ous H y p er ic u m  perfo ra tum  Noack (1939) show ed th a t  in 
exceptional cases this tissue is te trap lo id  instead  of pen tap lo id  ind ica ting , 
th a t  division of p o la r  nuclei w ith ou t fertilization  m ay  occur. An o b jec 
tion  is tha t  fertilization  of a hap lo id  em bryosac  w ith  dip lo id  m ale  cells 
a lso results in  te trap lo id  endosperm . O ther cases of au to n o m o u s  division 
of po lar  nuclei in  pseudogam s have  been reported , b u t  several o f them  
w ere  no t con firm ed  by la ter  investigators. Such an  u n c o n firm ed  case 
is R an uncu lu s  cturicomus. H a fl in g e r  (1943) c la im ed  th a t  b o th  m ale  
cells degenerate  in  the em bryosac , the  endo sperm  is te trap lo id , but 
R u tisha u ser  has la ter  show n the  necessity of fertilization  of po lar  
nuclei (Seventh inter, bot. congr.). F a gerlind  (1946) observed the  be
h a v io u r  of the m ale  nuclei in  the  em bryosac  of R u d b eck ia  laciniata, 
a n d  states th a t  fertilization  of p o la r  nuclei o ften  fails, Batta g lia  
(1947) finds th a t  th e ir  fertilization  invariab ly  occurs. Nygren  (1950) 
in  Poa arctica  observed endosperm s w ith  84, 112 o r 140 chrom osom es, 
a n d  finds th a t  the  first a n d  last n u m b er  prove fertiliza tion  of po lar 
nuclei in a h ap lo id  respectively a diploid em bryosac , the  n u m b e r  112 
ind icates au ton om ou s division in  a diploid em bryosac . In  p seu d o 
gam ous Poa alpina, however, unfertilized  p o la r  nuclei seem  unab le  
to divide (Håkansson 1942). B ö cher  (1951) p roved  th ro u g h  castra tion  
p seudogam y in  Arabis Holbölli. Here the p o la r  nuclei divide a u to n o m 
ously. He observed the two m ale  cells in  the  em bryosac ; eggnucleus and  
p o la r  nuclei are, however, n o t  fertilized, the  endosperm  is hexaplo id  
in  triploid, te trap lo id  in  diploid form s. A utonom ous endosperm  fo rm a 
tion  seems to occur in  a few  %  of the ovules of cas tra ted  flow ers of 
pa rthenogene tic  A lliu m  nutans.

The em bryosac  develops a f te r  the A lliu m  type in  the  d ifferen t form s 
of A. nu tans  investigated  here. M any irregu larities of the o rgan isation
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o f  the em bryosac  has been  described above, they  are  of d ifferen t k inds. 
T h e  em bry osac  m ay  have  less th a n  eight nuclei. A size d ifference  b e 
tw een  the cha laza l and  m ic rop y la r  nuclei in  the em bryosac  m ay  be seen 
a lready  in the  tw o-nucleate  em bryosac, the chalazal nuclei being sm aller. 
T h is  d ifference is la rger  in  polyploids. One or two divisions m a y  fail 
a t  the chalazal end, in  ex trem e cases em bryosacs w ith  only  the m ic ro 
p y la r  g roup  m ay  be form ed. T hey h a d  egg-appara tus  a n d  u p p e r  po lar  
nucleus, an tipo da ls  a n d  low er p o lar  nucleus were lacking. Such a re d u c 
tion  o r  in h ib it io n  of the chalazal nuclei has  been described in several 
o ther  ang iosperm s. More often  there  a re  m ore th a n  eight nuclei in  the  
o rgan ized  em bryosac . T h e  su p e rn u m era ry  nuclei m a y  have  d ifferen t 
origin. 1) In  triploids, aneuplo ids an d  in  certa in  o ther  fo rm s the 
developing em bryo sac  m ay  con ta in  nuclei fo rm ed  from  chrom osom es 
»eliminated» d u rin g  meiosis. Small m icrocytes degenerate, b u t  la rger  
nuclei have been observed dividing. 2) T he u p p e r  dyad  cell m a y  take  
p a r t  in  the  fo rm in g  of the em bryosac. Once a six teen-nucleate  e m b ry o 
sac seem ed to h ave  o rig ina ted  in  this way. It is p ro bab ly  lack  of space 
that in  n o rm a l  cases causes the  nucleus of the u p p e r  dyad  cell to rem a in  
und iv ided  or, rare ly , divide once. 3) In  cases w hen  the  organ ized  
em bryosac  con ta in s  fo r in stance  ten  o r  eleven nuclei one  seems forced  
to assum e  su p e rn u m e ra ry  divisions of one or two nuclei in  the develop
ing em bryosac . Ger a ssim o w a  (1930) observed in  Crepis capillaris  
som etim es su p e rn u m e ra ry  eggcells. F ro m  their  u n ifo rm  size she c o n 
cluded such  an  origin. Here w e have actually  observed su p e rn u m e ra ry  
divisions in  the  m ic ro p y la r  p a r t  of the  em bryosac  (p. 152, com pare  also 
p. 149). S u p e rn u m e ra ry  nuclei m ay  take  p a r t  in  the  egg-appara tus . 
5) D istu rb ed  divisions in  the  developing em bryosac  occur, a n d  m ay  
perhaps also chan ge  th e  n o rm a l n u m b er  of nuclei. 6) F us ion  of two 
em bryosacs.

O ften  the  em bryosac  has the  n o rm al n u m b e r  of nuclei, bu t  the o rg a 
nization is ir regu lar . S u p e rn u m era ry  cells in  the  egg-appara tus  m a y  also 
be the  resu lt of a  deviating d is tr ibu tion  of the o rd in a ry  nuclei. The 
vacuole of the  em b ry osac  is som etim es fo rm ed  very  late; w hen  it is 
form ed a t  the  fou r-nu c lea te  stage th ree  nuclei m ay  be a t  the upper, 
only one at the low er side of the vacuole. In  such  cases a n  eg g -appara tus  
of five cells m a y  arise. S u p e rn u m era ry  cells in  the  egg-ap para tu s  in  
most cases look  like synergids, su p e rn u m era ry  eggcells a re  rare . Som e
times cells w ith  a »neutral» ap pea rance  were fo rm ed  nex t to the egg- 
appara tus . A co m m o n  irregu la r i ty  is deficient cell dem arca tion . It 
seems m ore  c o m m o n  in  polyploid em bryosacs and  often  leads to super-



1 7 6 ARTUR HÅKANSSON

n u m e ra ry  p o la r  nuclei, the  free nuclei fo rm ing  a g roup  w ith  the  tw o  
o rd in a ry  p o la r  nuclei.

T h e  frequency  of irregularities seem ed to be h igher  in  ce r ta in  p lan ts .  
H ig h  polyploids a n d  p lan ts  w ith  a h igh  percen tage  of pollen dyads  m a y  be  
m en tio ned  as instances. W e b e r  investigated  the  ovaries of flow ers f ro m  
inflorescences w ith  bulbills. In  some b u lb ill-ca rry ing  A ll iu m -species the  
em b ry osac  degenerates early, bu t in  o th e r  a n  egg -appara tus  is fo rm ed . 
I r re g u la r  o rgan iza tion  is frequent. In  a  few species a n  em bryo  w as 
fo rm e d  w h ich  inv ariab ly  died; only a f te r  rem oval of the bulbills  the  seeds 
m a tu red .  T he  o rgan iza tion  of the  em bry osac  is also in f luenced  by  
ex te rn a l  factors, h igh  tem p era tu re  m ad e  the  fo rm in g  of cells m o re  
d iff icu lt  in  the  pa rthenogenetic  n u ta n s- type.

T h e  m ost im p o rtan t  irregu larity  is an tipod a l eggcells or a n  a n t i 
p o d a l  egg-appara tus. Such have been observed in  m a n y  o th er  A llium -  
species th an  A. odorum .  W e b e r  w rites of the  an tipodes of A. para-  
d o x u m  »Bei dieser Art äh n e ln  sie in ih re r  A usbildung dem  E ia p p a ra -  
tus» . Mo d il ew sk y  (1928) states th a t  in  A. p a n icu la tu m  the  an tip o d a l  
cells fo rm  an  egg-appara tus  very sim ila r  to th a t  in A. o d o ru m , th o u g h  
th e  an tipod a l eggcell never divides. Me s s e r i  (1931) observed  in 
A. scho enoprasum  a n d  A. su b h ir su tu m  occasionally  an  »oosfera anti- 
podiale», in  A. n ig ru m  an  an tipo da l egg -appara tus  m ay  be  form ed. 
H e re  we have confirm ed  the  regu la r  occurrence  of an  a n tip o d a l egg- 
a p p a ra tu s  in  A. o d o r u m ; it is also fo u n d  in  A. senescens  a n d  A. senescens  
var. calcareum. In  some o ther  fo rm s a n  an tip oda l eggcell w as seen m ore 
occasionally . T he  parthenogenetic  A. n u ta n s  was pecu lia r  in this respect: 
m o s t  p lan ts  h a d  ephem era l an tipodes, b u t  a few h a d  persisten t a n t i 
p o d a l  cells a n d  could fo rm  an  an tipodal egg-appara tus. In  types with 
p a rthenogenesis  the  an tipod a l eggcell fo rm s an  em bryo, show ing  tha t  
it is no t the question of a superfic ial resem blance. In  A. senescens  an 
em b ry o  w as never observed in  old unfertilized  em bryosacs; this is not 
a  partheno gene tic  species. A ntipodal em bryos a re  no t to be expected 
in  sexual species, the  chance  of the  fertiliza tion  of an  an tipode  seems 
very  small, m ale  cells being in te rcep ted  at the m ic ro p y la r  end. Cases 
of an tip oda l eggcells a n d  em bryos a re  discussed in  Me sser i (1934) 
a n d  Ma h e sh w a r i (1950). It seems to us th a t  a  m ore frequen t occu r
ren ce  of a n  an tip oda l egg -appara tus  is to be expected only in  b i-sporan- 
g iate  em bryosacs of A llium  type or te tra -spo rang ia te  of Peneaa  type. 
T h e  large  frequency  of an  an tipod a l egg-appara tus  in  senescens  and 
senescens  var. calcareum  is of a taxonom ica l interest. However, a  larger 
n u m b e r  of p lan ts  ought to be investigated  (com pare the c ircum stances



PARTHENOGENESIS IN ALLIUM 177

in  p arthenogene tic  A. n u ta n s ) ; A. senescens  is am ong  the  species in 
vestiga ted  by W e b e r ; she does n o t m en tion  the occurrence  of an tip o d a l  
eggcell here.

T he  capacity  to divide, how ever, w as no t restric ted  to an tipod a l egg
cells, it was also show n, th ro u g h  ra re ly  fo r u nd iffe ren tia ted  an tipodes . 
T h e  tissue fo rm ed  in  such  cases show s less resem blance  to a n o rm a l  
em bryo.

T he  b eh av io u r  of synergids in  old unfertilized  em bryosacs is r e m i
niscent of the an tipodes  in  such em bryosacs of Poa alpina. In  bo th  cases 
w e have  em bryosac  cells very well developed com pared  w ith  o ther ang io- 
sperm s; if fe r ti liza tion  fails the  cells do not degenerate, b u t  increase  
still m ore  in  size an d  seem hy pertroph ied . Concerning the  an tip o d a l  
cells of pseudogam ous Poa alpina  it was assum ed th a t  some of the n u t r i 
m en t  n o rm ally  consum ed  by th e  young developing endosperm  n o w  
causes a n  excessive g row th  of the antipodes. This exp lana tion  m a y  also 
be valid fo r  th e  h y p e rtro p h ied  synergids in  endosperm -less seeds of 
A lliu m  nutans.

T he  nucleus of a  m odera te ly  en la rged  synergid  has a dense s t r u c 
tu re  an d  m u ch  nuc leo la r  substance. In  connection  w ith  the  c o n s id e r 
able g row th  o f the  nucleus of th e  hyp ertro p h ied  synergid  its co n te n t  
becomes less dense. T h e  very large  nucleus often  show s p ro p h ase  a n d  
has still la rge r  nucleoli. T he  chrom osom es are  enorm ously  en larged , 
being veritab le  g ian t chrom osom es. T he  chrom osom es h ave  a  u n ifo rm , 
strongly  increased  d iam eter. As they  are longer th an  the  d iam ete r  of 
the nucleus th e ir  ac tua l length  m u s t  be de te rm ined  in  c rushed  m a te r ia l .  
T he  large chrom osom es have  a polytene s truc tu re ; the  place o f  the  
cen trom ere  w as no t visible.

T h ro u g h  a good techn ique  it m ig h t  be possible  to study  these  e n 
larged  ch rom osom es m o re  closely. T hey  m ay  fittingly  be c o m p a red  
w ith  the  g ian t ch rom osom es in  the  cells of the sa livary  glands of D ro 
sophila. In  D iptera  the  ch rom osom es increase in  size to a great degree  
in certa in  tissues and  a t ta in  th e ir  m ax im al size in  the sa livary  g lan d s  
of fu llg row n  larvae  (W h it e  1945). As in sa livary  glands, the p ro p h a se  
w ith  g ian t ch rom osom es in  the  synergid  is not changed  into a m e ta 
phase, the  nucleus does no t divide.

Summary.

Seed developm ent of diploid, polyplo id  and  aneuplo id  p lan ts  b e lo n g 
ing to the angulosum -senescens-nu tans  g roup of species of the genus

12 B o ta n is k a  N o t i s e r  1951.
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A llium  has been investigated. T he  p lan ts  were f ro m  the  cu ltu res  of 
Dr. Al b e r t  L e v a n .

Parthenogenesis  has  been discovered in  a p e n tap lo id  type of A ll iu m  
nu tans  (2n =  40— 42). T he em bryosac  is in  m ost ovules »diploid», the 
eggcell divides au tonom ously  giving rise to a »diploid» em bryo.

After cas tra tion  po lyem bryony  w as ra th e r  f req u en t in  ce rta in  p lan ts  
of the parthenogene tic  type. T he  antipodes, as a  ru le  ephem era l, w ere  
in  these p lan ts  pers is ten t and  conld  fo rm  a second eg g -ap p ara tu s ;  in 
ovules of flow ers cas tra ted  three  or fou r weeks before  f ixa tion  a  n o rm a l  
o r i r reg u la r  an tipod a l em bryo  had  often  been  form ed. A dventitious 
em bryos are rare.

Most e .m .c’s of the  parthenogenetic  A. n u ta n s  have  increased  c h ro 
m osom e num ber. T hey  are  often »tetraploid». T he  em bryosac  is fo rm ed  
in  the  sam e m ode  as in  the sexual species, hu t is »diploid» as a conse
quence of the  h igh  chrom osom e n u m b er  of the e.m.c.

T he  po lar  nuclei as a ru le  do no t fo rm  an y  end osp erm  in  cas tra ted  
flowers of the parthenogene tic  type. Rare  exceptions seem  to occur.

In  old unfertilized  em bryosacs one o r bo th  synergids m a y  becom e 
very  large. T he  nucleus show s p roph ase  hu t does no t divide. T h e  poly- 
tene chrom osom es a re  enorm ously  enlarged (giant chrom osom es).

A. senescens a n d  A. senescens  var. calcareum  had , in m ost e m b ry o 
sacs observed, the  an tipod a l  cells changed  in to  a second egg-appara tus. 
T hese  form s, however, do no t show  parthenogenesis  a n d  do no t fo rm  
an tipod a l  em bryos.

Some investigations were m ade  on  te trap lo id  A. odorum .  T he  o b se rv a 
tions of M o d il e w s k y  on  em bryo  a n d  endosperm  fo rm a tio n  w ere  co n 
firm ed. Meiosis a n d  developm ent of the em bryosac  w as no t studied.

D istu rbed  as well as su p e rn u m era ry  divisions w ere  observed  in  the 
developing em bryosac  of certa in  fo rm s of A. nutans.  I r reg u la r  o rg a 
n iza tion  of the  em bryosac  m ay  be ra th e r  frequent.
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The embryo-sac development of Tridax trilobata.

By H. H j e l m q v is t .

T he  fam ily  Compositae  exhibits m a n y  in te res ting  fea tu res  in  th e  
em bryo-sac  developm ent. Several divergences f ro m  the  n o rm a l  develop 
m en t  occur, as h as  been  sh o w n  by various a u th o rs  (most recen tly : 
H arlin g , 1950— 1951; fu r th e r  references given here). W ith  reg a rd  to 
this fac t p re l im in a ry  investigations were m ad e  of the em bryo logy  of 
som e Compositae, w h ic h  a p p a re n t ly  w ere  no t fo rm erly  investigated. 
One of these, T r idax  trilobata  (Cav .) H e m s l ., proved  to be of in terest 
ow ing to deviations in  som e details, a n d  fo r  this reason  a com plete  
accoun t is given in  the  fo llow ing fo r  the  em bryo-sac  developm ent of 
th is species. M aterial w as o b ta ined  from  the  B otanica l G arden  of L u n d , 
the  f ixation  w as m ad e  w ith  Z en k e r’s fixative a n d  the  sta in ing  w ith  
iron -a lu m  haem ato xy lin .  T h e  d e te rm ina tio n  was contro lled  by  the  
a u th o r ;  a specim en of the  used m ate r ia l  is p reserved  in  the  H e rb a r iu m  
of the B otanical G arden of L u n d .

The m acrospore  m o th e r  cell is as in m ost o ther  Compositae  s i tuated  
d irectly  u n d e r  th e  nuce lla r  epiderm is. Fig. 1 a show s a m acrospore  
m o th e r  cell w ith  the nuc leus in  diakinesis; the  n u m b e r  of b ivalents 
ev idently  is n ine  (also in  the  po llen  m o th e r  cells the  sam e n u m b er  was 
coun ted ), n  is th u s  =  9, w hile  in  an o th e r  species of the  genus, Tr. pro- 
c u m b en s  L., the  n u m b e r  is s ta ted  to be n = 1 8  (Da rlin gton  and  J anaki 
Am m a l , 1945, accord ing  to R agiiavan a n d  Ven k atasubban) . Fig. 1 b 
show s a stage w here  the  he te ro typ ic  division has  been com pleted; I he 
first nucleus h as  divided in to  two, w h ich  are  now  in  in terkinesis. Be
tween the two nuclei a d isap p ea r in g  sp ind le  is seen; there  is no wall 
fo rm ed  betw een  them . In  Fig. 1 c a n d  d  two m acrospore  te trads are 
show n. In  one o f them  (c) a p h rag m o p la s t  is still visible, w hich  has 
been fo rm ed  a fte r  the  h om eo ty p ic  division. It is evident th a t  this division 
c o n tra ry  to the  first one is acco m p an ied  by  w all fo rm ation . T hree  cells
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are  thus  being  fo rm ed , the central one con ta in ing  two m acrospore  
nucle i a n d  the  tw o o th er  cells one each. T he  two cen tra l  nuclei are 
u su a lly  s i tua ted  at the  sam e level, hu t  a t  som e d istance f ro m  each other 
so th a t  the  fo u r  nuclei occupy  to a certa in  extent a te trap o la r  position. 
Such  te trads , w ith  two nuclei in th e  mid-cell, were observed in about 
ten  cases. In  one case (Fig. 1 e) there was how ever a deviating develop
m en t;  he re  the re  a re  walls betw een all m acrospore  nuclei, but, on the 
o th e r  h an d , these  nuclei seem here  to be only th ree  in n u m b er ;  p robab ly  
th e  hom eo ty p ic  d ivision has  failed  in  the low er d y ad  nucleus a n d  a wall 
h a s  been  fo rm ed  de tach ing  th is nucleus.

T h e  fu r th e r  developm ent a fte r  the te trad  fo rm a tio n  m ay  proceed in 
tw o d iffe ren t ways. T h e  one m ode of developm ent is il lustra ted  by 
Fig. 1 /  to /. In  th is case the two nuclei in  the  m id-cell of the te trad  
increase  a n d  g rad u a lly  m ig ra te  tow ards  the poles (Fig. 1 /  a n d  g) . The 
two ou ter  cells are, a lready  in  the  stage tha t is show n in Fig. 1 f, w here  
th e  vacuo liza tion  h as  ju s t  begun, a little la ter  in  developm ent and  in 
th e  fo llow ing stage (Fig. 1 g) they  are  m ore  degenerated; the ir  nuclei 
a re  d is in teg ra ting  a n d  especially the  u p p e r  cell is soon destroyed; in 
Fig. 1 g a  r e m n a n t  of it is visible at the  top of the em bryo-sac. D uring  
th is developm ent the  two nuclei increase  g rea tly  in  size a n d  the em bryo 
sac grow s in  length , b reak in g  the  epiderm is, the cells of w hich  also 
sho w  signs of degenera tion , a n d  filling up the  vacan t space above the 
nucellus. Fig. 1 h  show s the  two nuclei in  the  course of division; the  
b ro k e n  lim it of the nucellus is clearly visible a n d  it m ay  also be seen 
h o w  the space above it is n early  filled out by the em bryo-sac. Fig. 1 i 
show s a 4-nucleate  em bryo-sac, two pa irs  of nuclei hav ing  been form ed 
in  the em bryo-sac, now  so m ew hat irregu larly  curved. T hese fou r  nuclei 
d iv ide in  the  u sua l  w ay  (Fig. 1 k ),  a n d  th en  the  developm ent m ay  be 
sligh tly  earlie r  in  the  two low er nuclei. E ven in  this stage the rem n a n ts  
of the  b ro k en  nuce lla r  ep iderm is are  c learly  visible; it m ay  also be 
seen th a t  they fo rm  a r ing  a ro u n d  the b ridge  fo rm ed  by the  em bryo-sac  
in  the cen tra l part. Fig. 1 / shows a m a tu re  em bryo-sac, ju s t  developed; 
the an tip o d a l  cells a re  here  two, the lower one w ith  one nucleus, the 
u p per  w ith  two nuclei; the  la tter  is of abou t the  sam e size as the cell 
c on ta in ing  the  two p o la r  nuclei. T he eg g -appara tus  has developed a 
little la te r  th a n  the opposite  pole.

In  ad d it io n  to this developm ent, w hich  th us  is bisporic, the em bryo- 
sac m a y  develop sim ply  fro m  the basal m acrospore . This is il lustra ted  
by  Fig. 2 a, w h ich  p ro b ab ly  belongs to th is developm ent series, a n d  
Fig. 2 b, a  la te r  stage, th a t  indub itab ly  belongs here. In this case the
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basal m acrospore  increases a n d  the central, 2-nucleate  cell of the te t ra d  
degenerates g rad u a lly  like the u p p e rm o s t  one. In  this case, thus, the  
developm ent follow s the  N orm al type; the sole deviation is th a t  the  
te trad  fo rm ation  here  as in  the  o ther  case has  taken  p lace  w ith o u t w all 
fo rm atio n  a fte r  the  firs t division. Ju d g in g  from  the n u m b e r  of cases 
belonging to the  two types of developm ent, they  a re  a p p a ren tly  equally  
com m on, or p e rh a p s  the  N orm al type is a  little m ore  frequent. B oth  
types m ay  occur in  the  sam e individual.

T h e  m atu re  em bryo-sac  exhib its som e varia tion  in  its o rgan iza tion . 
Generally, as in  the  case m en tioned  above (Fig. 1 I) , the  an tip o d a l  
cells are  two, one 2-nucleate  a n d  one 1-nucleate, bu t  it also h a p p en s  
th a t  there are  th ree  1-nucleate  an tipodals , e ither fo rm ing  a row  or the  
two u p p e r  lying side by side. In  the la te r  developm ent, a fte r  the  fusion  
of the  po lar  nuclei w hich  takes p lace  r a th e r  early  (Fig. 2 c), the  
em bryo-sac  undergoes ce rta in  changes, as is show n by  Fig. 2 c, i l lu 
s tra ting  a n  em bryo-sac  ju s t  a fte r  the fusion, a n d  Fig. 2 e, an  e m b ry o 
sac in  a la ter stage. Firstly , the  shape  of the  em bryo-sac  alters, as 
general in  Compositae, so th a t  the u p p e r  p a r t  swells up  a n d  is b ro ad ly  
ro u n d ed  (Fig. 2e ) .  In  connection  w ith  th is  the  n u m b e r  of cells in  the  
in teg um en ta ry  tap e tu m  augm en ts ;  f ro m  earlier hav ing  been ab ou t 12 
to 14 at e ither side it m a y  n ow  be ab o u t  18. T he  cell con ta in ing  the  
p r im a ry  endosperm  nucleus also extends up  a ro u n d  the egg-appara tus , 
as is visible in  Fig. 2 c a n d  e. T he  egg-cell, w h ich  fro m  the beg inn in g  
was fa ir ly  sh o rt  a n d  a t tac h ed  considerab ly  low er th a n  the synergids, 
also increases in  length , assum ing  a n  ob long-pyrifo rm  shap e  a n d  
reach ing  w ith  its apex a lm ost as high u p  as the synergids. F u r th e r  the  
two upp er  an tipod a l  nuclei, if s i tua ted  in  the  sam e cell, coalesce w ith  
each o ther; som etim es also the wall be tw een  the  cells is dissolved (Fig. 
2 e ) . T here  is, how ever, no division of the  nuclei, as in  m a n y  o th e r  
Compositae, b u t  a certa in  tendency  to d ivision m a y  be observed before  
the fus ion  in  th e  i r reg u la r  shape  an d  the la rger n u m b er  of nucleoli 
(Fig. 2 cl). In  the  quite  m a tu re  em bryo-sac  (Fig. 2 c) the an tip oda ls  
are s trong ly  d is in teg ra ted  a n d  the  synergids, w hich  are  of longer d u r a 
tion, also show a beg inn ing  degenera tion  of the nuclei.

Fig. 1. a macrospore mother cell in diakinesis, b interkinesis between the meiotic 
divisions, c—d tetrads, e tetrad with walls between all macrospores, /  tetrad in later 
stage, with the central cell advanced, aposporic embryo-sacs growing out at the base, 
g 2-nucleate embryo-sac with degenerating tetrad cells, h embryo-sac with two nuclei 
in division, an aposporic embryo-sac in the nucellus, i 4-nucleate embryo-sac, k  em
bryo-sac with four nuclei in division, I mature embryo-sac. Magnification 800 X.
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Fig. 2. a tetrad in later stage, the basal cell probably developing into embryo-sac, 
b tetrad with the two upper cells in beginning degeneration and a 2-nucleate apo
sporic embryo-sac, c mature embryo-sac with the polar nuclei fused and the upper 
antipodal nuclei in fusion, d antipodal part of an embryo-sac, the nucleoli increased 
in number, the upper nuclei in fusion, e mature embryo-sac in a later stage, the 

antipodals degenerated. Magnification a—d 800 X, e 305 X.

R o und  the base  of the em bryo-sac  there  a re  o f ten  large cells of a 
d ivergent appearance , w ith  big nuclei, w h ic h  have  the possibility of 
g row ing  ou t to aposporic  em bryo-sacs, as has  also been observed in 
m a n y  o ther  Compositae  (cf. Af z e l iu s , 1924; Ge l in , 1934). Fig. I f  
show s two such  cells, w hich  are  fo rm ed  by  the  nucellus, im m edia te ly
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up to th e  base  of the  te trad . Fig. 2 b show s h ow  such a cell has  given 
rise to a  2-nucleate  em bryo-sac , in  Fig. 1 h  a  4-nucleate em bryo-sac  
is seen th a t  h a s  been  fo rm ed  r a th e r  deep d ow n  in the  nucellus. Since 
in  the  tw o la t te r  cases the  aposporic  em bryo-sac  has  adv anced  fu r th e r  
in its developm ent th a n  th e  leg itim ate  one (this in  the one case being
1-nucleate, in  the o th er  hav in g  two nuclei in  division), it very  possibly 
m ay  in  som e cases d is tance  a n d  oust the la tter; yet no quite  developed 
aposporic  em bryo-sac  has  been  observed.

T he b ispo ric  em bryo-sac  of T r idax  m ust  be considered  as belonging 
to a dev ia ting  fo rm  of the  A ll iu m  type (form erly  called the  Scilla  type, 
cf. Ma h e s h w a r i , 1950). It agrees w ith  the  A ll iu m  type in  th a t  the e m b ry o 
sac is fo rm ed  by two m acrosp o res  th a t  a re  no t separa ted  by walls from  
each o ther, w hile  the  o th e r  m acrospores  degenerate. T he  deviation  con
sists in  the  position  in  th e  te t ra d  of the m acrospores  th a t  fo rm  the 
em bryo-sac. Generally  the  m ac ro sp o re  m o th e r  cell is d ivided in to  two 
dyad  cells w h ich  a re  separa ted  by  a wall, a n d  a fte r  division of the 
nucleus in  one or bo th  of th em  the  lower, o r som etim es th e  upper, dyad  
cell develops into a n  em bryo-sac. In  Tridax,  however, the  em bryo-sac  
is fo rm ed  by  the tw o m idd le  m acrospores  in  the  te trad  w h ich  are  not 
separa ted  by  any  wall. In  the  fo rm e r  case there  is w all fo rm a tio n  afte r  
the  firs t  division, b u t  no t a f te r  the  second; in  the  la tte r  case there  is no 
wall fo rm a t io n  a fte r  the  f irs t  division, bu t it takes place a fte r  the second. 
T his  developm ent occurs very  rare ly , a l th oug h  it is no t quite  u n k n o w n . 
In  O x yb a p h u s  nyctag ineus,  thus, R océn  (1927) observed te trads  w ith  
three  cells, the  m idd lem o st of w h ich  was 2-nucleate. T his how ever 
o ccu rred  in  ra re  cases on ly ; generally  the te trads  consisted of fo u r  cells. 
O w ing to the  ra r i ty  of the  dev ia ting  te trads  it w as no t possible to follow 
th e ir  fu r th e r  developm ent; the  m ajo r i ty  developed accord ing  to the 
N orm al type. F u r th e r ,  in th ree  m em bers  of Crassulaceae: A eo n iu m  gut- 
ta tum , A d ro m isch u s  cristatus, a n d  Echeveria  am oena ,  Mauritzon  
(1933) p o in ted  out th e  occu rren ce  of te trads of the sam e s tru c tu re ;  in 
ad d it io n  there  occurred  in  the  sam e species also te trads  w ith  a 3-nucleate  
cell above a n d  a 1-nucleate  below  and, in  the  f irs t-m en tioned  species, 
te trads w ith o u t an y  w all fo rm a tio n  betw een the nuclei. Ma uritzon  
observed th a t  a fu r th e r  developm ent of the 1-nucleate  basal cell m igh t 
occur, as well as of the 3-nucleate, b u t  a  developm ent of the  two m id d le 
m ost m acrospores  into  em bryo-sac  was not seen by  h im . E ven  in  C om 
positae  th is te trad  type has  been  observed, th oug h  only in  exceptional 
cases, viz. in  the genus E rigeron,  sect. Euerigeron  (Ha r lin g , 1950—  
1951). In  th ree  species belonging here, E. ochroleucus, pulchellus,  a n d
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s im p le x , the  developm ent usually  was te trasporic , b u t  excep tionally  
w alls  w ere  fo rm ed  a fte r  the  hom eotypic  division so th a t  te trads  o f the  
T r id a x  type arose. A nother species, E. glabellas, exh ib its  a grea t v a r ia 
tion: it follows the  N orm al type or the com m on  A lliu m  type, or is te t r a 
sporic, and  som etim es also te trads  of Tridax  type a re  fo rm ed. T he  
fu r th e r  developm ent of such tetrads seems no t to have  been observed  in  
Erigeron. T he investigated  species of Tridax,  thus, differs f ro m  these  
earlie r  instances in  th a t  the special te trad  type  is not on ly  exceptionally , 
b u t  regu la rly  occu rring  a n d  th a t  a  bisporic  developm ent m ay  often  be 
observed.

I t  is difficult to elucidate  the causes of the pecu lia r  te trad  develop
m en t occurring  in  Tridax  a n d  im ply ing  th a t  wall fo rm a tio n  occurs 
a f te r  the  second division, bu t  not a f te r  the  first. C erta in  gu idance  fo r  
u n d e rs ta n d in g  the problem , however, is given by the  fact th a t  in  all 
cases w here  such  te trads  have  been observed th ere  a re  d ifferent, pa ra lle l  
m odes of developm ent of the  em bryo-sac. In  Trida x  the  te trad  a p p a r 
ently  a lw ays is o f  the  sam e organization , b u t  the la te r  developm ent 
m a y  e ither  consist in  a  g row ing-out of the low er m ac ro sp o re  or of the
2-nucleate  cell in  the m iddle. In  the o ther  species w ith  te trads  of the 
sam e type  as T ridax  th e  va ria tion  extends even to the  te t ra d  itself: T his  
m a y  also consist of fou r  separa te  cells (O x yb a p h u s , Erigeron glabellus), 
o f one basal, 1-nucleate cell a n d  a second 3-nucleate  (A e o n iu m , Adro-  
m ischu s , E cheveria),  a n d  of fo u r  nuclei w ithout wall fo rm a tio n  (A eo
n iu m , E r igeron) . These  facts show  th a t  the em bryolog ica l conditions of 
these  species are  very unstab le ; they m ay  change  in the  sam e species 
a n d  even in  the sam e individual. W ith  respect to th is the  o rg an iza tion  
sho u ld  p e rh ap s  best be expla ined  by  d ifferen t com peting  tendencies: 
on  one h a n d  a tendency  to developm ent accord ing  to the N orm al type, 
on  the  o ther  a tendency  to developm ent accord ing  to a  type w ith  m ore  
m acrospores  an d  abbrev ia ted  tim e of developm ent. T h e  absence of the 
w a ll- fo rm ation  a fte r  the first division agrees w ith  the la tter  tendency  
a n d  is not p reven ted  by  the  fo rm er; the wall fo rm a t io n  in the  h om eo
typic d iv ision  betw een  the lower p a ir  of nuclei is caused  by the N orm al 
typ e  tendency, a n d  the  occurrence  in  some cases of wall fo rm ation  
even b e tw een  the u p p e r  p a ir  m a y  be due to the pa ra lle lism  th a t  often 
occurs  betw een d ifferen t divisions. This app ea rs  to be a p robable  
ex p lan a tio n  of the  developm ent, th oug h  o ther  in te rp re ta t ion s  m ay  also 
be possible.

I f  the  genus Tridax  is com p ared  w ith o ther  genera  from  an  em bryo- 
logical po in t of view, g rea t resem blances a re  fo u n d  to Galinsoga ciliata,
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belonging to a  genus th a t  fo r  m orpho log ica l reasons is regarded  to be 
closely re la ted  to Tridax. According to P o p h a m ’s (1938) very th o rou gh  
investigation of th is  species it exhibits m a n y  em bryological details th a t  
agree w ith  Tridax.  Here also the ou tg row ing  em bryo-sac  breaks the 
nucellar ep iderm is a n d  fills ou t the vacan t space above it. T he  m a tu re  
em bryo-sac  has one 1-nucleate a n d  one 2-nucleate  an tipod a l  cell, 
the la t te r  n ear ly  as large as the  cell co n ta in in g  the  po lar  nuclei. L a te r  
the an tipod a l nuclei occasionally  divide so th a t  a t  the m ost fou r  nuclei 
arise in  e ither cell, w h ich  f inally  fuse; P o ph a m  poin ts  out th a t  the 
species differs f ro m  all o th e r  m em bers  o f the  g roup  H eliantheae  th a t  
have been investigated  by  only  hav in g  two an tip oda l cells w ith  such  
a sm all n u m b er  of nuclei; Tridax, thus, show s the  sam e difference, only  
still m ore  p ronounced . T he  developm ent o f the egg-appara tus  is the  same, 
too; in  the  beg inn ing  the  two synergids fill ou t the apex of the em bryo- 
sac a n d  the  sh o rt  a n d  b ro ad  egg-cell is a t tach ed  considerab ly  lower; 
la ter the  egg-cell en larges a n d  extends fa r th e r  in  the  d irec tion  of m icro- 
pyle a n d  the p ro to p la sm  of the  cell con ta in ing  the  p r im a ry  endosperm  
nucleus su r ro u n d s  a g rea t p a r t  of the  egg-appara tus . Also w ith  regard  
to the  tape tu m  a n d  o th er  details there  a re  g reat agreem ents. T he te trad  
fo rm ation  a n d  th e  f irs t developm ent of the em bryo-sac, however, follows 
entirely the  N orm al type an d  in  this respect the re  is thus a c lear d if 
ference f ro m  Tridax.  In  this as in m a n y  o ther  cases a p p a ren t ly  certa in  
details in the  general o rgan iza tion  of em bryo-sac  a n d  ovule are  of 
g rea ter im p o rtan ce  f ro m  a system atica l po in t of view th a n  the type of 
developm ent follow ed by  th e  em bryo-sac; th is m a y  vary  in closely 
rela ted  species, som etim es even in  the  sam e species.
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Smärre uppsatser och meddelanden.

Ett fall av androgyna hängen hos Populus tremula L.

Inom släktet Populus  råder som regel dioik könsfördelning, men ibland u p p 
träda androgyna hängen och tvåkönade blommor. E tt sådant fall u p p m ärk 
sammades våren 1950 hos en asp, från  vilken kvistar intagits till drivning i 
växthus vid Föreningens för växtförädling av skogsträd Sundmo-filial. Kvist
materialet härstam m ade från  en hanlig klon nära  Edsele kyrka  i Ångerman
land. I klonen, som består av 3 äldre träd, är det största trädet 69 år gammalt, 
18 m. högt med 31,5 cm:s brösthöjdsdiameter.

Androgyni i norm alt enkönade blomställningar är en företeelse, som är säll
synt, men ingalunda okänd i utlandet. Särskilt h a r  B a i l  (1869 a, b; 1870) 
ingående studerat könsfördelningen hos ett flertal arter. Han h a r  därvid funnit 
androgyna inflorescenser bl.a. hos Alnus incana, Carpinus betulus, Fagus 
silvatica, Populus cilba och Populus tremula samt hos Picea excelsa och Pinus  
nigra. Särskilt inom släktet Betula ha androgyna hängen och herm afrodita  
blommor påträffats. De androgyna hängena voro, enligt B a i l ,  hos Betula alba 
vid basen honliga och mot spetsen hanliga. Hos Betula verrucosa  h a r  N o r d  
(1916) funnit androgyna hängen av samma typ, som B a i l  fann  hos Betula 
alba. S c h u l z  (1892) h a r  hos Betula alba tillfälligt funnit herm afrodita  blom
mor vid hängenas bas. Samma fenomen har B a i l  (1869 b; 1877) iakttagit hos 
Betula humilis. I de honliga hängena hos Betula populifolia  h a r  S t e v e n s  
(1894) påträffa t förenklade hanblommor. Även hos hassel (Corylus avellana) 
ha någon gång tvåkönade blommor observerats ( S c h u l z  1892). S c h u l z  har 
även hos bok (Fagus si lvatica) och ek (Quercus robur) funnit rudim entära 
ståndare i honblommorna. B a i l  (1869 b) h a r  hos de ovannäm nda Picea- och 
PiniLS-arterna iakttagit kottar, vilka vid basen varit hanliga och mot spetsen 
honliga. Hos Populus alba upp träda  enligt M e e h a n  (1880) i de hanliga hängena 
förenklade honblommor. Ibland ha också fullt utvecklade fruktäm nen före
kommit. Huruvida dessa sedan blivit befruktade och frö utvecklats, nämner 
M e e h a n  dock ingenting om. G r a v e s  & W i l l i a m s  (1899) h a  hos Populus  
tremuloides  på träffa t tvåkönade blommor. Inom denna art synes förekomsten 
av tvåkönade blommor ej vara så ovanlig, och i korsningsavkoimnor mellan 
arterna tremula  och tremuloides  upp träda tvåkönade blommor. B a i l  (1869 
a, b) h a r  särskilt i trakten av Danzig efterforskat Populus tremula  med andro
gyna hängen eller tvåkönade blommor. Han fann tvåkönade blommor hos
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Fig. 1: a—f. a) normal hanblomma; b) tvåkönad blomma med väl utvecklad pistill
o. 3 ståndarknappar; c) tvåkönad blomma med 1 ståndarknapp; d) normal hon
blomma i hanhänge; e) ren hanblomma med reducerat antal ståndare; f) tvåkönad 
blomma med svagt utvecklad pistill. C:a X 3. — Fig. 2: a—e. Hanhänge av Edsele- 
aspen visande ungefärlig könsfördelning och blomtyp inom ett hänge, a) hanblom
mor med utseende som i fig. l : a ;  b—d) blommor av typ som i fig. 1: b, c, d, f;

d—e) blommor av typ som i fig. 1: d—e.

såväl honliga som hanliga aspar. Oftast sutto »bastardblommorna» i hängets 
spets. De hade fullt utvecklade fruktäm nen och 1, 2 eller 3 norm alt utbildade 
ståndare. Ibland voro blom m orna ej normalt utvecklade utan innehöllo organ, 
på vilka delar av ståndare och pistiller observerades ( B a i l  1869 a). Av den till
gängliga litteraturen fram går ej om frö utbildats i de beskrivna hängena. De 
av B a i l  iakttagna förändringarna i könsfördelningen inom de androgyna 
hängena hos Populus tremula  ha  i allt väsentligt visat överensstämmelse med 
liknande fynd hos Betula. Ett fynd av intersexuella blommor hos hanlig 
Populus  tremula beskrives av H j e l m q v i s t  (1948).

Problem et intersexualitet har  R a i n i o  (1927) ingående studerat hos Salix. 
Hans undersökningar ha resulterat i ett system med två huvudtyper: andro- 
resp. gyno-intersexualitet beroende på, om det är ståndarbladen eller fru k t
bladen som transformerats. Inom varje huvudtyp urskiljer han  fem klasser. 
Till klass 1 för han  könsorgan, där transformationen är  svag, och till klass 5 
sådana fall, då det p rim ära  könet, honligt eller hanligt, helt omvandlats till 
det motsatta. Enligt R a i n i o s  definition och klasskarakteristika skulle den 
undersökta  aspen vid Edsele vara andro-intersexuell och tillhöra klass 5 sam 
tidigt som den har  flera herm afrodita  blommor. Några övergångsfall h ä n 
förande sig till klasserna 1— 4 ha ej funnits. De tvåkönade blommornas bygg
nad (fig. 1: b, c, f) visa god överensstämmelse med B a i l s  beskrivningar. Blom
m or liknande dem som H j e l m q v i s t  (1948) återgivit i sin fig. 57: A— B ha
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ibland också påträffats. Däremot har  parallelli tet med hans övriga il lustra
tioner ej konstaterats. Fördelningen av blom m orna inom hängena hos Edsele- 
aspen är däremot i många fall en annan än den B a i l  fann. 1 samtliga u n d e r 
sökta hängen hos Edsele-aspen finnas alltid i hängets spets (fig. 2: e) ett fåtal 
rena honblommor (fig. 1: d ) . Hängena äro i sin övriga del i regel rent hanliga 
eller androgyna (fig. 2: a— d; fig. 1: a— d). I ett flertal hängen ha b lom m or
nas fördelning varit ungefär sådan den fram går av fig. 2. Tvåkönade b lom 
m or i hängets spets —  vilket B a i l  iakttagit — ha e j observerats hos Edsele- 
aspen. I några få hängen ha tvåkönade blommor förekommit inom drygt halva 
hängets längd från  spetsen räknat. I dessa fall ha r  hänget u r  nedvissnings- 
synpunkt fungerat som ett h o n 1 i g t hänge. Hänget h a r  sålunda, sedan 
s tåndarknapparna  släppt sitt pollen, ej vissnat u tan  behållit sin turgor lika 
länge som ett rent honhänge. Efter utförd inavel av ett sådant hänge den 
7 m ars 1950 utvecklade sig fruktäm nena till frökapslar, m en endast 11 frön 
av ungefär norm al storlek erhöllos, vilket berodde på att hängeskaften torkade 
ihop. Denna företeelse är  inte ovanlig vid drivning av pollinerade hängen på 
avskurna kvistar. Av de elva fröna grodde endast två. P lantorna dogo tyvärr  
på ett tidigt stadium. Vid ett besök på växtplatsen den 14 juni 1950 u n d e r
söktes förekomsten av androgyna hängen på asparna. De flesta hängena voro 
nedfallna, men två kvistar, på vilka sammanlagt 3 gröna hängen sutto, ned
klipptes cch sattes till drivning i växthus. I ett av dessa hängen fanns, inom 
ca 90 °/o av hängets längd, ett flertal väl utvecklade frökapslar, vilka gåvo 
106 frön. Sammanlagt erhöllos från  de 3 hängena 137 frön. Dessa såddes den 
21 juni, varefter 39 frön grodde. Eftersom 4 fröplantor dogo inom kort, e r
höllos endast 35 plantor, som omskolades den 21 juli. Vid mätning av plant- 
höjderna den 19 sept. 1950 varierade dessa mellan 0,2 och 10,9 cm. Plant- 
medelhöjden var dock ej större än 2,6 cm. Samtliga plantor hade norm alt u t
vecklade blad.

F röplantorna måste anses vara resultat av inavel, ty den närmaste klonen, 
som står ca 700 m väster om träden med androgyna hängen blommade ej 
på våren 1950. De senare äro dessutom såväl i no rr  som öster och söder 
omgivna av hög tall- och granskog, varför främ m ande pollen knappast kan 
ha nått ifrågavarande klon, isynnerhet som avståndet till övriga aspldoner är 
m er än 2000 m.

En förklaring till detta egenartade uppträdande av tvåkönade blom m or hos 
en dioik art ä r  svår att lämna. En tänkbar orsak ä r  en strukturell kromosom- 
förändring eller närvaro  av en trisomisk könskromosom.

Zusammenfassung.

Der Titel des Aufsatzes lautet: Ein Fall von anclrogynen Kätzchen bei Populus 
tremula L.

Früher hat man im Ausland andere Kätzchen oder Zapfen mit bisweilen auch 
zwitterigen Blüten gefunden, unter anderem bei folgenden Arten: Ainus incana, 
Betula alba, B. humilis, B. populifolia, B. verrucosa, Carpinus betulus, Corijlus avel- 
lana, Fagus silvatica, Picea excelsa, Pinus nigra, Populus alba, P. tremula, P. tre
muloides und Quercus robur.
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Im Februar 1950 entdeckte ich in Nordschweden bei der Kirche von Edsele einen 
männlichen Klon von Populus tremula mit androgynen Kätzchen und zwitterigen 
Blüten. Der Klon bestand aus drei älteren Bäumen. In Fig. I a—f sind die angetrof
fenen Blütentypen wiedergegeben. Fig. 2 illustriert die ungefähre Verteilung der ver
schiedenen Blütentypen bei dem androgynen Kätzchen. In dem Gebiet von -a- in 
Fig. 2 kommen also nur rein männliche Blüten vor, die in Fig. 1 a etc. wiedergegeben 
sind. Drei selbstbestäuhte Kätzchen, im Gewächshaus zum Treiben gebracht, ergaben 
11 Samen. Zwei Samen keimten aus, doch gingen die Pflanzen frühzeitig ein. Einige 
vollbelaubte Reiser mit drei Kätzchen wurden am 14. Juni 1950 zur Fortsetzung ihres 
Treibens im Gewächshaus geworben. Eines von diesen Kätzchen enthielt nur eine 
geringe Anzahl von männlichen Blüten, aber manche entwickelte Samenkapsel. Wenn 
das männliche Kätzchen zu ca. 50 °/o oder mehr von seiner Länge aus weiblichen 
oder zwitterigen Blüten besteht, reagiert das Kätzchen wie ein weibliches und welkt 
sehr langsam, wie ein normales. Von den zuletzt eingesammelten 3 Kätzchen erhielt 
ich 137 Samen. Diese ausgesät, ergaben 35 Pflanzen. Alle hatten normale Blätter. 
Die Pflanzen wurden am 19. Sept. 1950 gemessen. Die Höhen variierten zwischen 
0,2 und 10,9 cm. Die Pflanzen-Mittelhöhe betrug nur 2,6 cm.

Die Sämlinge sind wahrscheinlich das Resultat einer Selbstbestäubung, da frem
der Pollen kaum heranlangen konnte, weil der Abstand zum nächsten Klon grösser 
als 2000 m ist. Ausserdem ist der betreffende Klon an drei Seiten von hohem Nadel
wald umgehen.

Eine denkbare Erklärung für das Vorkommen von androgynen Kätzchen ist die 
Annahme einer strukturellen Chromosomenveränderung oder der Anwesenheit eines 
trisomen Geschlechtschromosoms.

E r i k  W .  R u n q u i s t .
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Ett märkligt kiselalgfynd i Kävlingeån.

Den i Lommabukten i Öresund m ynnande Kävlingeån, en av Skånes m era  
betydande åar, h a r  under en följd av år varit föremål för undersökning av 
vattnets beskaffenhet, bl.a. i biologiskt avseende, vid Fiskeristyrelsens Tillsyns- 
avdelning, Drottningholm. Anledningen härtill ä r  den tidvis starka föroreningen 
av åns vatten, som orsakas dels av den täta bebyggelsen, däribland sam hällena 
Furulund, Kävlinge, Örtofta m.fl. dels av en rad  industrier, varav kan n äm nas  
Örtofta och Kävlinge sockerfabriker, Furu lunds yllefabrik och glacéläderfabri- 
ken i Kävlinge. Även de till ån gränsande talrika jordbruksm arkerna med sina 
gödselförande avlopp bidraga i icke oväsentlig grad till föroreningen. Renings- 
anordningar ha vidtagits från både samhällenas och industriernas sida, m en 
trots detta kan under ogynnsamma omständigheter såsom hög tem peratur och 
lågt vattenstånd föroreningen på vissa sträckor bli så betjMande, att fiskdöd 
inträffar, och det normala växt- och djurlivet i ån ersättes med för dylika 
föroreningar typiska smutsvattenformer. I övrigt har  ån under sin h u vudsak 
liga sträcka från  Våmbsjön till mynningen en alltigenom stark t eutrof k a ra k tä r  
med tidvis rik vattenblomning av cyanophycéer och en i övrigt mycket a r tr ik  
algflora såväl beträffande kiselalger som övriga algformer.

Under bearbetningen av en provserie från  denna å, tagen i november 1950, 
har jag vid provstationen Getinge bro strax ovanför Örtofta gjort ett ovanligt 
fynd, i det att ett ett exemplar av den tydligen mycket sällsynta kiselalgen 
Synedra montana  hä r  anträffats. Denna alg finnes i litteraturen endast angiven 
från  en enda lokal, nämligen Kaprun i Hohe Tauern i Tyrolen, där den tyske 
algologen K r a s s k e  1932 fann den i en mosstuva i ett bäckvattenfall (»Sturz - 
bach»). Han h a r  beskrivit och avbildat den i en uppsats om kiselalger i 
Alperna, och samma beskrivning och bild har  av H u s t e d t  sedermera införts 
i hans under utgivning varande stora arbete över kiselalgerna i R a b e n i i o r s t s  
Kryptogamenflora von Deutschland (del 2, sid. 204, fig. 694). Någon ytterligare 
lokaluppgift kan ej heller H u s t e d t ,  som väl får  anses vara den f.n. ledande 
diatomacékännaren, bidraga med, vilket tyder på att han själv aldrig funnit 
den. K r a s s k e s  bild visar algen från  skalsidan, med ett uppsvällt, tämligen 
kort och något insnört m ittparti och smal, i mitten vidgad pseudoraf. Enligt 
H u s t e d t s  bild ä r  också gördelsidan på m otsvarande sätt vidgad, dock ej sam 
mansnörd i mitten. Längden anger H u s t e d t  till ca 120 g., bredden på mitten 
till 3 [A och vid ändarna  till 1,5 g.. S trimmornas antal bar han funnit vara 16 
på 10 g.. Det av mig funna exemplaret överensstämmer till utseendet helt och 
hållet med K r a s s k e s  art. Det ä r  emellertid något längre och grövre, i det den 
totala längden här  ä r  135 g. och bredden 4 resp. 2 g,. Även strim m ornas antal 
med 14 st. på 10 g. tyder på en något kraftigare form, kanske beroende på 
andra ekologiska faktorer. Mitt exemplar saknar emellertid även strim m or i 
det insnörda mittpartiet, vilket K r a s s k e s  form  företer, men denna karak tä r  
kan som bekant variera inom Synedra-sli iktet i övrigt och torde icke kunna 
tillmätas någon vidare betydelse i taxonomiskt avseende. Att det här verkligen 
är frågan om en Synedra montana  torde vara  höjt över allt tvivel, och jag har 
f.ö. fått mitt fynd verifierat av vårt eget lands mest framstående diatomacé- 
kännare, Fil. dr. A s t r i d  C l e v e - E u l e r .
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Fig. 1. Synedra montana från Kävlingeån.

Vad slutligen den ekologiska sidan av saken beträffar, står man h ä r  inför 
den både intressanta och svårbesvarade frågan h u r  det ä r  möjligt, att denna 
alg, som föru t endast blivit funnen i det renaste alpbäckvatten, plötsligt u p p 
träder i en av Skånes mest eutrofiei’ade åar. Och h u r  har  den kommit dit? 
Någon mellanstation från  Nordtysklands slätter är icke bekant. H ar den följt 
med någon flyttfågel, någon resenär av andfåglarnas släkte, som pauserat i 
den med andm at rikligt begåvade Kävlingeån? Detta torde vara omöjligt att 
besvara. Kvar står det faktum, att »renvattenformen» Synedra montana  från  
Centraleuropas alper funnit en för sin existens ingalunda olämplig miljö i 
Skånes Kävlingeå.

I n g e b o r g  St j e r n a - P o o t h .

L i t t e r a t u r :  K r a s s k e : Beiträge zur Kenntnis der Diatomeenflora der Alpen. Sär
tryck ur »Hedwigia», Bd LXXII 1932.

En för Skåne ny Hieracium-art.

Undertecknad insamlade sommaren 1948 på högar av b ränd  skiffer i Höga
näs en Hieracium-SLrt,  som av lektor E r i k  A l m q u i s t  bestämts till H ie r a c iu m  
l i s s o le p iu m  Z a h n  (=  H . l in e a tu m  A t . ) .  Denna art ä r  tidigare icke anm ärkt 
för Skåne. K. J o h a n s s o n  (Ark f. Bot. A: 12, 1929) uppger att den är  utbredd 
från Västerbotten, Jäm tland och Medelpad ned till Halland, Småland och 
Blekinge, samt att den även förekom m er i Danm ark och Norge. F Ie g i  upptager 
i Illustrierte Flora von Mitteleuropa H. l i s s o le p iu m  såsom ssp. under H. rigi-  
d u m  ( P Ia r tm .)  Z a h n  och anger dess utbredningsområde från  Västschweiz till 
Westfalen, Seeland och Böhmen. Förekomsten i Skåne är  därför knappast 
överraskande.

Saltsjöbaden den 24/2 1951.
Ca r l -Ax e l  T o r é n .

13 B otaniska  N otiser 1951.
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In Memoriam.

Otto Gertz.
20/5 1878— 15/2 1948.

O t t o  D a n i e l  G e r t z  föddes i Malmö den 20 maj 1878. Fadern  var dåvarande 
komministern J ö n s  N i l s s o n  G e r t z ,  slutligen kyrkoherde i Södervidinge, en 
man, som enligt en minnestecknare utm ärktes av ett k lart  intellekt och en 
stor praktisk duglighet. I Malmö växte O t t o  G e r t z  upp och genomgick stadens 
högre allmänna läroverk. 1896 avlade han mogenhetsexamen. Hans håg var 
vid denna tid delad mellan intresse för de klassiska språken och för n a tu r 
vetenskaperna -— i någon m ån lär han också ha  lockats av den praktiska 
skogsmannabanan. Det blev emellertid de naturvetenskapliga intressena som 
segrade, och när  han  hösten 1896 påbörjade sina studier vid Lunds universitet, 
blevo botanik, zoologi och kemi hans viktigaste ämnen. Hela sitt liv behöll 
han dock vid sidan om sitt egentliga fack ett s tarkt hum anistiskt intresse.

När G e r t z  kom till L und som student, var A r e s c h o u g  professor i botanik, 
B e r g g r e n  e.o. professor, och B e n g t  J ö n s s o n ,  som då var docent, var assistent 
vid laboratorieövningarna. Genom A r e s c h o u g s  dominerande inflytande stod 
floristiken på en central plats i undervisningen, och troligen var det under 
denna tid, som G e r t z ’ solida kunskaper i artsystematik grundades. Mest drogs 
han dock åt det anatom iska och fysiologiska hållet, och B e n g t  J ö n s s o n  var 
förmodligen den lärare, som hade mest betydelse för honom. 1900 var han 
färdig med sin fil. kand.-examen, 1905 med licentiatexamen, varvid S. M u r b e c k  
och B e n g t  J ö n s s o n  voro hans examinatorer i botanik, och 1906 disputerade 
han för doktorsgraden och blev docent i botanik. Under åren 1903— 1905 var 
han e.o. amanuens vid botaniska institutionens fysiologiska avdelning, och 
under de följande åren hade han  åtskilliga lärareförordnanden; bl.a. var han 
under två olika perioder förordnad att delvis uppehålla professuren i ana
tomisk och fysiologisk botanik. Då denna professur på kort tid två gånger var 
ledig, dels efter B. L i d f o r s s ’ död, dels efter N i l s s o n - E h l e s  övergång till pe r
sonlig professur, var G e r t z  bland de sökande och blev vid båda tillfällena för
klarad kompetent, vid det senare även uppförd  i tredje förslagsrummet till 
professuren. Hans fram tida  uppgift blev dock ej universitetslärarens utan läro- 
verkslärarens. Efter olika förordnanden vid skilda läroanstalter utnämndes 
han 1915 till lektor i biologi och kemi vid katedralskolan i Lund och kvarstod 
i denna befattning till å r  1943, då han  pensionerades. Samtidigt behöll han 
emellertid sin docentur och blev från  1924 även knuten till den botaniska 
institutionen som bibliotekarie, efter O. N o r d s t e d t .
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O t t o  G e r t z .

Den gärning, som m arkeras av dessa yttre data, var fylld av elt hängivet 
forskararbete  av stor omfattning och mångsidighet, resulterande i talrika publi
cerade skrifter. H är kunna endast de viktigaste av dessa beröras.

G e r t z ’ första större arbete var gradualavhandlingen »Studier öfver antho- 
cyan». Denna är närm ast ett anatomiskt arbete, som utförligt behandlar antho- 
cyanets förekomst och lokalisation i vegetativa organ hos de högre växterna. 
Framställningen innehåller en mängd omsorgsfulla detaljiakttagelser och kom 
mer säkerligen alltid att vara en värdefull källa för dem som ägna sig åt studier 
på området. I ett par senare skrifter, »Några iakttagelser öfver anthocyan- 
bildning i blad vid sockerkultur» och »Om anthocyan hos alpina växter» tog 
G e r t z  även upp mera fysiologiska frågor rörande anthocyanets bildning och 
betydelse. I den förra skriften bekräftar  han  O v e r t o n s  upptäckt av socker
tillgångens betydelse för anthocyanbildningen och visar, att även i panache-
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rade blad kan det bildas anthocyan i de ofärgade delarna, om socker tillföres 
utifrån. I det senare arbetet diskuterar han  bl.a. orsakerna till den rika an tho- 
cyanförekomsten hos alpväxter och kom m er till den åsikten, att den beror p å  
den starka assimilationen och den delvis försvårade tillförseln av vatten och 
närsalter, vilket under fjällens speciella förhållanden leder till en anhopning  
av socker och garvämnen i cellerna.

Av stor betydelse för G e r t z ’ senare forskning blev ett studiebesök, som 
han gjorde på W. P f e f f e r s  laboratorium i Leipzig somm aren 1906, strax efter 
sin disputation. Under ett par månaders tid arbetade han  h ä r  under P f e f f e r s  
ledning och påbörjade på  hans initiativ två fysiologiska undersökningar, som 
han fortsatte under senare år och som resulterade i en rad  skrifter. Den ena av 
dessa behandlade rötternas s.k. morfestesi. Termen hade skapats av N o l l  i 
samband med hans iakttagelse, att k rökta  rötter alltid utbilda sidorötter på 
den konvexa sidan, något som enligt N o l l  måste bero på  en speciell fo rm  av 
retbarhet, morfestesi, för det egna organets ställning och form  och ej på y ttre  
impulser. Det blev nu  G e r t z ’ uppgift att närm are  experimentellt undersöka 
denna rotbildning och dess orsaker. Han gjorde för den skull ett stort antal 
experiment och kunde bl.a. påvisa, h u r  denna speciella rotbildning berodde 
på en mycket stabil tendens och ej lät sig rubbas av y ttre  påverkningar, och 
vidare, att den även i många fall kunde iakttagas vid stampartiernas b iro t
bildning. Beträffande frågan om orsakerna till konvexpartiernas rotbildning 
kunde något definitivt svar ej lämnas. Dock ansågos experimenten visa, att 
den åtminstone för stam partierna ej kunde ha  sin grund i spänningsförhållan
dena hos moderorganets vävnader, som m an föru t velat antaga, ej heller i geo- 
tropisk inverkan.

Den andra  undersökning, som påbörjades under P f e f f e r s  ledning, gällde 
släktet Cuscutas fysiologi, speciellt betingelserna för haustoriebildningen. I 
allmänhet bildas haustorierna här på stamvindlingarnas konkavsida, och G e r t z  
sökte nu genom en mängd olika försöksanordningar rubba deras lokalisering 
och lyckades även i ett av försöken, då han försett skotten med stanniolför- 
band, att åstadkomm a en allsidig haustoriebildning. I andra  fall, då skotten 
nedsänktes i sand eller annat löst material, blev haustoriebildningen däremot 
alltjämt ensidig, men skotten befunnos då också ha  u tfö rt  krökningsrörelser, 
i motsats till i föregånde fall, och haustorierna bildades p å  konkavsidan. Vid 
undertryckande av deras rörelser genom sträckning av skotten bildades hausto- 
rier på undersidan; tyngdkraften syntes därför spela en viss roll jämte kon
taktretningen. Andra detaljer belystes genom andra  experiment, och i en 
serie odlingsförsök visades den giftverkan, som värdväxten kunde ha på p a ra 
siten; bl.a. påvisades, att en rik förekomst av oxalsyra, som hos Oxalis och 
Begonia, verkade giftigt på Cuscuta, medan därem ot ingen skadeverkan för
märktes genom äpplesyra. G e r t z ’ undersökningar över Cuscuta publicerades 
som några uppsatser i Botaniska Notiser av tämligen ringa omfång, men 
genom sina många belysande experiment äro de utan tvivel bland hans intres
santaste arbeten.

Genom de båda näm nda undersökningarna hade G e r t z ’ intresse kommit 
att dragas till den experimentella morfologiens område, och åtskilliga senare 
arbeten voro mer eller mindre starkt anknutna härtill. Så behandlade han  i ett 
par skrifter en del anomalier i klyvöppningarnas morfologi, vilka dels kunde
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framställas experimentellt, genom odling i hög värme och fuktighet, dels iakt- 
togos p å  postfloralt tillväxande blomorgan och på gallbildningar. Han anser 
dem alla beroende på  abnorm a ändringar av turgorn i klyvöppningscellerna 
eller angränsande vävnader. En annan  undersökning gäller utvecklingen av 
Lunularias  groddknoppar, speciellt rhizoidbildningen på dessa under olika 
betingelser. Arbetet påbörjades på  det av G. I v l e b s  ledda växtfysiologiska 
institutet i Heidelberg och om fattar en mängd rik t varierade försök med in 
verkan på  olika sätt av ljus, tyngdkraft, näringslösningar o.s.v. och klarlägger 
åtskilliga intressanta detaljer i utvecklingen.

I sam band med G e r t z ’» verksam het inom den experimentella morfologien 
stod väl hans intresse för bildningsavvikelser av olika slag, varom han skrivit 
ett stort antal smärre meddelanden, liksom hans mångåriga forskningar på 
cecidiologiens område. P å  detta gebit utbildade han  sig till en framstående 
kännare  och hopbragte stora samlingar av gallbildningar. I ett stort arbete 
om Skånes zoocecidier (1918) lade han  fram  en del av sina resultat, och i 
andra  skrifter redogör han för cecidier från  andra områden, däribland åtskil
liga för Sverige nya. Med sin mångsidiga läggning undersökte han f.ö. ceci- 
dierna f rån  flera olika utgångspunkter och beskriver bl.a. anatomiska egen
domligheter, kemiska förhållanden, fossila cecidier, cecidier i gamla klassiska 
herbarier  och cecidiologiens historia.

En an nan  linje i G e r t z ’ vetenskapliga gärning representeras av hans bio
kemiska undersökningar. Redan i sina anthocyan-arbeten hade han varit inne 
på det biokemiska området, och han  återvände sedermera ofta till detta. En 
undersökning behandlar bladens äggvitereaktioner (1917). Han använde i 
denna de av M o l i s c h  kort tidigare beskrivna metoderna, bekräftade denne 
forskares iakttagelser och utvidgade undersökningen till att gälla även pana- 
cherade blad, där han påvisade en stor skillnad mellan de gröna och de 
klorofyllfria partierna; de förra  gåvo stark reaktion, de senare svag eller alls 
ingen. E n  annan undersökning gällde växternas oxidationsenzym, speciellt 
jodidoxidaserna, som avklyva fri jod u r  alkalijodider. Han utarbetade en 
egen, enkel och säker metod att påvisa jodidoxidaser och undersökte med 
denna en stor mängd växter, alger, svampar, andra  kryptogam er och ej mindre 
än c:a 1200 fanerogamer. Det visade sig, att det fanns vissa olikheter mellan 
olika systematiska grupper: rödalgerna gåvo t.ex. vanligen positiv reaktion, 
brunalgerna  reagerade negativt. G e r t z  anser, att detta ej beror på att enzymen 
helt saknas t.ex. hos brunalgerna utan att det kan  ha  sin anledning i att vissa 
häm m ande ämnen, t.ex. garvämnen, extraheras tillsamman med oxidasema. 
På  senare å r  återkom han  till ett område, som låg nära  hans första större 
arbetsfält, då han ägnade några undersökningar åt det gula färgämne, antho- 
klor, som liksom anthocyan förekom m er löst i cellsaften och är  besläktat med 
denna färgämnesgrupp. T detta fall undersökte han  ett stort antal arter inom 
familjen Compositcie enligt en speciell metod och påvisade, att förekomsten 
av en anthoklorm odifikation var ganska väl bunden till en systematisk grupp, 
Goreopsiclinae. En annan undersökning gällde M ä t j l e s  vedreaktion hos en 
mängd olika lignoser och gav också en del resultat av systematiskt intresse; 
bl.a. påvisades den n ä ra  överensstämmelsen mellan Gnetales och angiosper- 
m erna i deras reaktion. G e r t z  utbildade sig till en skicklig mikrokemist och 
h a r  bl.a. meddelat åtskilliga nya metoder för den botaniska mikrokemien,
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dels i en serie »Laboratorietekniska och m ikrokem iska notiser», dels även i 
andra sm ärre skrifter.

Något vid sidan om  hans övriga botaniska produktion  lågo de arbeten, som 
G e r t z  publicerade om växtlämningar i Skånes torvmossar. De grundade sig 
p å  fältarbeten, som utfördes redan 1902— 1904 och 1907, och läm na utförliga 
listor över hans fynd av arktiska växtlämningar, Drycis, Salix reticulata och 
polaris  o.s.v., och dessutom speciella redogörelser för m era intressanta arter, 
som t.ex. Trapa natans.

På senare år blev G e r t z  starkt engagerad i de skånska naturskyddssträvan- 
dena, vilket påverkade hans produktion. F rån  år  1919 var han sekreterare i 
Skånes naturskyddsförening, och 1932 övertog han  —  efter W a l d e m a r  B ü l o w  
redigeringen av föreningens årsskrift, Skånes Natur. I denna var han  själv en 
av de flitigaste bidragsgivarna och utfyllde ibland större delen av årsboken 
med egna artiklar. E n  del av dessa behandlade floran i olika områden, t.ex. 
på Måkläppen, Ven, Kullaberg och ön Lybeck i Krageholmssjön. Andra uppe- 
höllo sig vid u r  na turskyddssynpunkt intressanta föremål, gamla trä d  o.s.v., 
ibland vid sällsynta arter, som Asplenium Ruta-muraria, Viscum album  och 
Acer ccimpestre. U tm ärkande för alla uppsatser ä r  den starka historiska orien
teringen; m an få r  alltid utförliga redogörelser för äldre tiders iakttagelser 
eller förhållanden, ofta av stort intresse. Hans sista uppsats, om växtligheten 
i Lund, vilken u tkom  postum t 1949, ä r  ganska karakteristisk för honom ; han  
läm nar en mängd in tressanta  uppgifter om äldre tiders flora efter gamla källor, 
som han  letat upp, men om de på senaste tiden inkom na am erikanska arterna 
som Erigeron canadensis  och Galinsoga quadriradiata  näm ner han  ingenting; 
han  rörde sig, kanske mest på äldre dagar, helst i det förflutna.

Ett område, där G e r t z  gjorde en betydande insats, ä r  botanikens historia. 
Han hade stora fö ru tsättn ingar härfö r  genom sitt s tarka  historiska intresse, 
sin omfattande kännedom  om äldre litteratur och sitt goda spårsinne. Det är 
förvånande, hur  m ånga fynd han  kunnat göra endast på  Lunds universitets
bibliotek och på Botaniska institutionens bibliotek av gamla handskrifter och 
marginalanteckningar, som belysa botanikens historia, bl.a. av O l o f  C e l s i u s  d.ä., 
J. F i s c h e r s t r ö m , C. A. A g a r d h , E l i a s  F r i e s . P å  Malmö läroverks bibliotek 
anträffade han en handskrift, som innehöll anteckningar efter L i n n é s  före
läsningar, säkerligen gjorda av P. O s b e c k , och från  andra  håll drog han  ur 
glömskan fram  anna t material, som belyste särskilt L i n n é  och hans lärjungar. 
Av stort intresse ä r  hans lilla skrift »Linné i Lund». Ännu längre tillbaka i 
tiden gick han i sin redogörelse för den första botaniska forskningsfärden i 
Skåne, vilken företogs 1622— 23 av J. F u i r e n  och O. S p e r l i n g  men vars 
resultat blivit undangöm da på en svårupptäckt plats som bilaga till en medi
cinsk avhandling av B a r t h o l i n u s  1662. Också bland Lunds botaniska institu
tions gamla herbarier  gjorde han  fynd av stort historiskt intresse; bl.a. p å 
träffade han  ett herbarium  av år 1610, som hade tillhört C h r i s t o p h e r  R o s - 
t i u s , den förste professorn i p rak tisk  medicin i Lund. G e r t z  fastställde, att 
det var Nordens äldsta »herbarium  vivum».

Inom ytterligare ett om råde var G e r t z  verksam, nämligen inom språkveten
skapen. Han behandlade en del växtnam ns etymologi och tolkade ett stort antal 
medeltida nam n; på grund av sin sakkunskap på  området blev h a n  knuten
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till Svenska akademiens ordboksredaktion som granskare av botaniskt-filo- 
logiska artiklar.

O t t o  G e r t z ’ vetenskapliga produktion spänner alltså över mycket vid
sträckta  områden. Han var en polyhistor med djup lärdom på m ånga olika 
fält. H an  var väl inte någon av de stora banbry tarna  i sin vetenskap, hans 
nam n ä r  inte knutet till någon betydande upptäckt, u tan han  gick m era i 
de fotspår, som andra tram pat upp. Han var emellertid en omsorgsfull detalj- 
iakttagare, som outtröttligt samlade uppgift till uppgift och på detta sä tt vid
gade vårt  vetande. Av stort värde äro också de utförliga littera tu rsam m an
ställningar, som m an möter i hans arbeten. Dessa voro alla försedda med rikliga 
litteraturanvisningar; ofta nog togo noterna större plats på sidan än själva 
texten; intet fick utelämnas, som kunde ha något intresse i samband med 
framställningen. Och i sin historiskt-botaniska forskning, där han beträdde 
ett område, som förut var föga om huldat i Sverige, visade G e r t z  en obestridlig 
originalitet. Måhända gjorde han  på  detta fält sin största vetenskapliga insats.

G e r t z ' verksamhet som läroverkslärare fick helt naturligt en ganska stark 
akadem isk prägel. Han traggade inte elementerna med de elever, som inte 
följde med; han  gick igenom den föreskrivna kursen, och ville någon inte 
tillgodogöra sig den, så fick han  skylla sig själv. På  grund av hans mångsidiga 
intressen och kunskaper blev hans undervisning i hög grad allmänbildande, 
inte blott inom biologiens om råde utan också i alla möjliga andra ämnen. 
Kanske avlägsnade han sig ibland litet väl långt från  det egentliga ämnet. När 
han ville, kunde han dock ge mycket intressanta exposéer över biologiska 
frågor. Plan uppträdde med ganska stor värdighet gentemot sina elever och 
tålde inte, att någon såg tvivlande ut inför hans uppgifter. »Tro mej, jag vet 
det» eller »Tro mej, jag är  lektor, jag», hette det då. Dessa ofta å terkom m ande 
u ttryck  gåvo upphovet till a tt han  en tid av skolpojkarna helt enkelt kallades 
»Tro-mej». Sin lärareverksam het torde han ha betrak ta t som något, som kom 
i andra  hand; för honom var forskningen hans största uppgift. Att han  emel
lertid hade ett ej ringa intresse också för undervisningen, visas av de läro- 
och handböcker för skolor, som han utgav, delvis tillsamman med andra  
författare.

Man kan  kanske beklaga, att G e r t z  inte fick någon professur, som kunde 
ha möjliggjort för honom att helt ägna sig åt forskningen. Själv torde han 
dock inte ha  bekym rat sig m ycket om den saken. F ö r  honom  var huvudsaken 
att han fick vara i en universitetsstad och ha dess möjligheter till vetenskapligt 
arbete. H an jdtrade på tal om denna sak någon gång, att professorer finns det 
i fyra  städer, men universitet finns det endast i två. I en universitetsstad ville 
han vara, och någon annan än Lund kom ej ifråga för honom. Plur fast knu ten  
han var till Lund, visas av att han  brukade kalla den tid, då han hade lä ra r 
plats i Malmö, för sin »babyloniska fångenskap», detta trots att Malxnö var 
hans gamla hemstad.

Om också G e r t z ’ arbete till stor del var förlagt till bibliotek och institutio
ner, så var han  dock också en intresserad friluftsm änniska och deltog gärna  i 
olika exkursioner. Han var under yngre år  också en ivrig jägare. Troligen 
var det väl härvidlag kringströvandet i skog och m ark, som var huvudsaken 
för honom. E tt annat intresse, som han hade vid sidan av vetenskapen och 
som m an  f.ö. ofta tyckes återfinna hos botanici, var musiken. Hans första
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amanuensförordnande var i själva verket inte det ovan omtalade vid bo tan iska  
institutionen, u tan  redan tidigare hade lian varit am anuens vid akadem iska 
kapellet (1897— 99). Han var en skicklig violinist och givetvis kände han också  
väl till »det ädlaste instrumentets» historia och egenskaper under olika perioder.

I Lunds Botaniska förening var G e r t z  sedan lång tid tillbaka en in tresserad 
och verksam medlem, som ofta bidrog med sm ärre meddelanden om sina  
undersökningar. Under en följd av å r  var han föreningens vice ordförande, 
och till dess 65-årsjubileum 1923 författade han en utförlig historik över dess 
öden, vilken inflöt i hans bok »Linnéstudier, m innesteckningar och bo tan isk t 
kulturhistoriska uppsatser». Vid 90-årsjubileet 1948 var det meningen, att h a n  
skulle väljas till föreningens hedersledamot, frågan var redan behandlad och 
tillstyrkt i styrelsen, men genom hans död i februari detta å r  fick föreningen 
ej tillfälle att bringa honom denna hedersbevisning, som han  så väl hade  
förtjänat. Hans insatser i Skånes naturskyddsförening, där han  under en lång 
tid var den drivande kraften, h a  ovan berörts. Också i Svenska Linné-säll- 
skapet var han  självfallet en intresserad medlem, och i dess tidskrift p ub li
cerade han  flera av sina lärdomshistoriska uppsatser. I Fysiografiska säll
skapet i Lund blev han invald redan 1916. Det kan  inte vara  något tvivel om 
att han högt värdesatte denna utmärkelse. F ör  honom  var Fysiografiska säll
skapet inte en nutida professorsförening utan i främ sta rum m et ett gammalt, 
förnämligt sällskap, som grundats på 1700-talet av A n d e r s  J a h a n  R e t z i u s  
och som räkna t L i n n é  bland sina första medlemmar. På  sällskapets anm odan 
skrev han  år 1940 en historik över dess verksamhet.

I sitt yttre uppträdande fram trädde G e r t z  liksom i tal och skrift med en 
viss sober elegans. Personligen var han  älskvärd och tillmötesgående — sä r
skilt stod han  gärna till tjänst med sin rika litteraturkännedom  — och en 
angenäm sällskapsmänniska. Sällan förlorade han  sitt goda lynne. Stridig
heter undvek han  helst. När det gällde naturskyddssträvandena, kunde han 
visserligen gå till kam p för att rädda hotade värden, men eljest höll han  sig 
gärna neutral. I striderna kring B e n g t  L i d f o r s s  vid seklets början  tog han 
ingen del; han hörde inte till L i d f o r s s ’ falang, och heller inte till hans m ot
ståndare. Vad han innerst tänkte och trodde, sade han  inte mycket om, det 
var svårt att kom m a honom nära. I yngre år  torde han  närm ast h a  varit 
agnostiker; han  bekymrade sig inte om andra  ting än dem, som han  kunde 
fastställa med sina empiriska metoder. På äldre dagar hade han  dock kan 
hända en annan inställning.

Genom sin omfattande lärdom  och stora allmänbildning tillhörde G e r t z  en 
forskartyp, som i vår specialiserade tid blir alltmera sällsynt. I viss m ån kan 
m an säga, att han  erinrade om de Linné-lärjungar, som han  så gärna  skildrade, 
genom sin grundliga kännedom om naturens tre riken —  och åtskilligt där
till, genom sin forskariver och upptäckarglädje, även då det gällde till synes 
obetydliga detaljer, och genom sitt stora intresse för hemlandets n a tu r  och 
kultur. De områden, som han  utvalde för sin forskning, kom m o visserligen 
att delvis bli andra  än i gamla tider, men i viss mening kan m an säga, att han 
var en sentida linnean, som vandrade i den store mästarens fo tspår och 
pietetsfullt vårdade och odlade traditionerna från  vår vetenskapliga storhets
tid. Med respekt och beundran  skola vi minnas hans trogna och trägna verk
samhet i vetenskapens tjänst. H H j e l m q v i s t .
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Professor M a h e s h w a r i  vid universitetet i Delhi h a r  utgivit ett stort antal 
avhandlingar i växtembryologi och h a r  i Botanical Review givit översikter av 
30- och 40-talens embryologiska litteratur. Han ä r  alltså synnerligen väl rustad 
att skriva en ny växtembryologisk bok. En dylik ä r  välbehövlig, det är nu 
20 å r  sedan S c h n a r f s  förträffliga böcker kom  u t och den växtembryologiska 
forskningen har  ingalunda stått stilla. I Indien ä r  den mycket livlig och 
m ånga tropiska släkten och fam iljer h a  undersökts. Den italienska växt- 
embryologien h a r  liksom tidigare en m ycket hög kvalitet med B a t t a g l i a  och 
d ’A m a t o  som de ledande forskarna. I Sverige h a  de växtembryologiska trad i
tionerna väl bevarats och vi glädja oss åt F a g e r l i n d s  och M a u r i t z o n s  insat
ser. I Fören ta  staterna finnes ökat intresse för växtembryologi särskilt i sam
band med artkorsningar ( B r i n k  och C o o p e r s  undersökningar).

Man öppnar alltså denna bok med förvän tan  att det är en god bok och 
blir ej besviken. Den ä r  indelad i 13 kapitel. Det första  ä r  en »historical 
sketch», men ä r  jämförelsevis långt (25 sid.) och h a r  bilder från  H o f m e i s t e r , 
S c h a c h t , A m i c i  samt fotografier av några  av heroerna. Så följa kapitel som 
behandla mikrosporangiet, m akrosporangiet (fröämnet), den honliga gameto- 
fyten (embryosäckens byggnad och utveckling), den hanliga gametofyten 
(pollenutvecklingen), befruktning, endosperm  och embryo. Kapitlet över em- 
bryosäckutvecklingen ä r  som sig bör längst (70 sid.) och är  mycket bra; k lar 
och koncis ä r  författarens skildring. Utom de så att säga ordinarie typerna av 
embryosäckutvecklingen behandlar fö rfa tta ren  några  som han kallar aberranta 
typer (Limnanthes Douglasii, Balsamita vulgaris, Chrysanthemum cinerariae- 
folium).  Dessa behandlas utförligt så att läsaren blir fullständigt klar över 
utvecklingsförloppet. Kapitlet som behandlar apomixis står  ej på samma nivå, 
författaren h a r  ej själv undersökt fröutvecklingen hos någon agamosperm växt. 
I kapitlet med överskriften polyembryoni behandlas ej adventivembryoni som 
fått sin plats i apomixis-kapitlet.

Slutligen innehåller boken tre kapitel av m era allm änt innehåll. I »Embryo
logy in relation to taxonomy» läm nar författaren ett antal exempel på en 
dylik relation men ingen utförligare allm än diskussion. Kapitlet »Experimental 
embryology» refererar undersökningar över bl.a. experimentell parthenokarpi, 
odling av unga em bryoner på näringssubstrat, ym pning av stift. Man skulle 
gärna sett ett kapitel med genetiskt-embryologiskt innehåll. T . ex. B r i n k  och 
C o o p e r s , K i i i a r a s , F a g e r l i n d s  och and ra  forskares undersökningar över
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e m b r y o -  o c h  e n d o s p e r m a b o r t  i a r t k o r s n i n g a r  o c h  i  a u t o p o l y p l o i d a  k o r s n i n g a r  
b o r d e  r e f e r e r a t s .  B r i n k  o c h  C o o p e r s  v i s s e r l i g e n  o b e k r ä f t a d e  m e n  i n t r e s s a n t a  
h y p o t e s  o m  a n t i p o d e r n a s  b e t y d e l s e  f ö r  n o r m a l  e n d o s p e r m u t v e c k l i n g  h o s  k o r n  
o c h  d e r a s  s t i m u l e r i n g  g e n o m  s p e r m a k ä r n a n  k u n d e  o m n ä m n t s  i d e t t a  s a m m a n 
h a n g .  D a r l i n g t o n  o c h  L a  C o u r s  m e r a  » s o p h i s t i c a t e d »  d e d u k t i o n e r  a v  e m b r y o -  
s ä c k u t v e c k l i n g s t y p e r n a s  g e n e t i s k a  b e t y d e l s e ,  R E N N E R - e f f e k t  o c h  a n n a t  k u n d e  
h a  b e h a n d l a t s  i e t t  d y l i k t  k a p i t e l .  A v s l u t n i n g s k a p i t l e t  b ä r  ö v e r s k r i f t e n  » T h e o 
r e t i c a l  c o n c l u s i o n s » .  B e t r ä f f a n d e  f r å g a n  o m  d e n  å t t a k ä r n i g a  e m b r y o s ä c k e n s  
u p p k o m s t  f ä s t e r  m a n  s ig  v i d  f ö r f a t t a r e n s  s k a r p a  a v v i s a n d e  a v  P o R S C H s k a  
a r k e g o n i e t e o r i e n .  G n eta les - t e o r i e n  f i n n e r  h a n  ä v e n  m ö t a  s v å r i g h e t e r  m e n  a n s e r  
d e n  v a r a  e n  a c c e p t a b e l  a r b e t s h y p o t e s .  B e t r ä f f a n d e  d e t  s e k u n d ä r a  e n d o s p e r m e t s  
u p p k o m s t  r e f e r e r a s  t e o r i e r  o m  b e t y d e l s e n  a v  a t t  d e n n a  v ä v n a d  ä r  a v  h y b r i d  
e l l e r  h e t e r o z y g o t i s k  n a t u r  ( h e t e r o s i s  m . m . ) .  M e n  d e t  f ö r t j ä n a r  a t t  f r a m h å l l a s ,  
a t t  d e t  m å s t e  v a r a  e n  f ö r d e l  a t t  f r ö e t s  n ä r i n g s v ä v n a d  f ö r s t  b i l d a s  i s a m b a n d  
m e d  b e f r u k t n i n g e n .  P r i m ä r  e n d o s p e r m  b i l d a d  i n n a n  b e f r u k t n i n g e n  ( s o m  h o s  
g y m n o s p e r m e r n a ) ,  ä r  j u  t i l l  i n g e n  n y t t a  o m  b e f r u k t n i n g  u t e b l i r ,  e n  m a s s a  
n ä r i n g  h a r  f ö r b r u k a t s  i  o n ö d a n .  V i d  r i k l i g  p o l l e n  t i l l g å n g  o c h  t r ä d v ä x t  ä r  d e t t a  
m i n d r e  b e t y d e l s e f u l l t  m e n  o m  d e t  b l i r  o n t  o m  p o l l e n ,  f ö r s v å r a d  p o l l i n e r i n g ,  
s v a g a r e  m o d e r p l a n t o r ,  b l i r  l ä g e t  e t t  a n n a t .

M a h e s l i w a r i s  bok är  tryckt på gott papper och synnerligen rikt illustrerad, 
m ycket bättre  än S c h n a r f s  böcker. Den är en mycket bra introduktion till 
angiospermernas embryologi.

A r t u r  H å k a n s s o n .

F .  E .  C l e m e n t s , E .  V . M a r t i n , F .  L .  L o n g . Adaption and origin in the 
p lan t world. The role of environment in evolution. —  Chronica botanica Co. 
W altham , Mass. 1950. 332 sid. 6 doll.

Även denna bok är tryckt på mycket bra papper och h a r  ej mindre än 80 
p lanscher med fotografier och 2 färgplanscher. C l e m e n t s  är  ett mycket känt 
n am n; han har  i m era än 40 år arbetat vid Carnegie institution med 
transplantation av växter, och flera k lim atträdgårdar ha  stått till hans fö r
fogande med möjlighet till experimentella studier. Han h a r  en stor produk
tion som dock (av ganska tydliga skäl) ej funnit någon uppskattning hos 
m oderna evolutionsforskare. Han avled 1945 liksom m edarbetaren Dr. L o n g . 
M anuskriptet var då nästan  färdigt och det ä r  Mrs. C l e m e n t s  som har  utgivit 
denna bok och sörjt för dess illustrering. Den vittnar om C l e m e n t s ’ intresse 
och entusiasm men tyvärr också om hans svagheter. Han h a r  gjort odlings- 
försök under växlande betingelser med omkring 200 släkten och fyra  gånger 
så m ånga arter och kommit till uppfattningen att form- och artbildning sker 
genom en process kallad ekogenesis, definierad som »the origin of new forms 
under  the influence of the environment». Det tycks vara  Lamarckism i dess 
krassaste form, I första hand  klimatet fram kallar förändringar som sedan 
fixeras, alltså bli ärftliga (enligt definition i »Glossax'y»), »time and intensity 
of dosage appear to be the essence of fixation» heter det. Selektionen spelar 
ingen roll. Han citerar (som stöd?) uttalande av D a r w i n  där denne uttrycker 
ånger över att ha tillskrivit naturlig selektion alltför stor vikt och direkt 
inverkan av föda och klimat alltför liten betydelse vid arternas uppkomst.
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Det kan  h ä r  ej bliva fråga om en närm are granskning av denna bok. För 
den som önskar taga kännedom  om C l e m e n t s ’ undersökningar och lära sig 
hans terminologi ä r  den mycket betydelsefull men som någon introduktion 
till artb ildningsläran kan den ej tjäna. Bokens »Glossary» innehåller några 
betänkliga definitioner. En sådan är: meiosis  — same as mitosis: nuclear divi
sion.

A r t u r  H å k a n s s o n .

A l f r e d  G u n d e r s e n : Families of Dicotyledons. W altham, Mass. 1950. Chro
nica Botanica Co. 238 s., doll. 4.75.

Sedan B e n d l e s , H u t c h i n s o n s  och S w i n g l e s  arbeten på 1920- och 1930- 
talen h a r  ingen ny handbok i de högre växternas systematik och klassificering 
utkom m it på  engelska. Den norskfödde amerikanske systematikern G u n d e r s e n  
kan d ärfö r  i sitt nyligen u tkom na verk bygga på  en mängd nytillkomna fakta 
och giva en m odernare framställning; dessutom avviker hans bok till sin upp
läggning i viss m ån  från  tidigare författares.

Boken inledes med en del kortfattade allmänna kapitel, behandlande pale- 
ontologi, vedanatomi, gyneciets morfologi, embryologi, cytotaxonomi och växt
geografi, vilka äro skrivna av specialister på de olika områdena. Särskilt be
tydelsefullt ä r  kanske O . T i p p o s  bidrag om vedanatomien, då det behandlar 
de anatomisk-systematiska undersökningar, som på senare tid gjorts i Amerika; 
dessa undersökningar ha  nämligen i många fall tydligen varit bestämmande 
för den systematiska indelningen i bokens senare del. Författaren  själv skriver 
också ett p a r  inledande kapitel om dikotyledonernas morfologi, tidigare 
system och principerna för hans egen indelning.

I den speciella delen, som givetvis upptager bokens största del, ä r  fram 
ställningen mycket koncentrerad. För varje ordning och familj gives en kort
fattad diagnos för de viktigaste karaktärerna, ofta åtföljd av belysande figurer, 
vidare upplysningar om kromosomtalen, i den m ån de äro kända, samt littera
turanvisningar. De senare bestå ej endast av uppräkningar av skrifter utan 
också av kortfattade uppgifter om dessas huvudresultat, något som naturligtvis 
ä r  värdefullt. På grund av den schematiska framställningen h a r  ett stort antal 
fakta k u n n a t sammanbringas på ett begränsat utrymme, och framställningen 
har få tt  en ganska stor överskådlighet.

Vid sin systematiska indelning ställer förf. ordningen Magnoliales först och 
uppför m onochlam ydéerna högre upp i systemet, som reducerade typer, alltså 
i överensstämmelse med B e n t h a m - H o o k e r s  system. Förf. h a r  vidare dragit 
konsekvenserna av den num era allmänna uppfattningen, att de gamla g rup
perna Choripetalae  (Archichlamydeae ) och Sympetalae  ej äro naturliga en
heter u tan  artificiella grupper, och frångått denna indelning. I den speciella 
delen upptages över huvud taget inga större systematiska enheter än ordningar, 
men i inledningen och innehållsförteckningen h a r  en gruppering verkställts 
av o rdningarna i 10 olika grupper. Några av dessa ha  uppkom m it genom 
sammanslagning av ordningar som tidigare förts till sympetaler och chori- 
petaler; så har  Umbellales och Rubiales  båda förts till Rubiflorae, Caryo-  
phyllales  och Primulales  till Dicinthiflorae och Theales  och Ericciles till »Thea- 
gruppen». Dessa sammanslagningar kunna nog vara motiverade med hänsyn
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till de släktskapsförhållanden, som otvivelaktigt äro för handen, men inplace
ringen av andra ordningar i de näm nda grupperna, som t.ex. Plantaginales  i 
Dianthiflorae,  ä r  kanske m era  osäkert grundad, och en stor grupp, Jasmini-  
florae,  består helt av gamla »sympetaler»; i detta fall har någon anslutning till 
and ra  ordningar tydligen ej kunnat åstadkommas. Det synes därför som om 
tiden kanske ej vore riktigt mogen för en radikal om gruppering av de gamla 
enheterna; utan tvivel är det dock något som bör eftersträvas, och det före
liggande arbetet ä r  av intresse som ett försök i den riktningen. Författaren är 
själv medveten om att hans arrangem ang är  »only tentative, not to be accepted 
but to be improved».

H .  H j e l m q v i s t .



B o t a n i s k a  N o t i s e r  1951, H ä f t e  1. L u n d

Notiser.
D ocentförordnande. Till docent i ärftlighetslära vid Lunds universitet förordnades 

17/4 1951 fil. lic. G u n n a r  ö s t e r g r e n .

D oktorsdisputationer. På Stockholms högskola försvarade fil. lic. H. V i r g i n  11/5 
1951 en gradualavhandling med titeln: »The effect of light on the protoplasmic 
viscosity», fil. lic. G. H a r l i n g  16/5 1951 en avhandling över ämnet: »Embryological 
studies in the Compositae I—III» och fil. lic. G. L i n d s t e d t  26/5 1951 arbetet: »Con
stituents of pine heartwood».

I Uppsala försvarade fil. lic. V .  S l a n k i s  25/5 1951 avhandlingen: »Über den Ein
fluss von ß-Indolylessigsäure und anderen Wuchsstoffen auf das Wachstum von 
Kiefernwurzeln. 1» och fil. lic. M. F r i e s  26/5 1951 arbetet: »Pollenanalytiska vittnes
börd om senkvartär vegetationsutveckling, särskilt skogshistoria, i nordvästra 
Götaland».

F orskningsanslag. S t a t e n s  n a t u r v e t e n s k a p l i g a  f o r s k n i n g s r å d  
har för främjande av naturvetenskaplig forskning utdelat bl.a. följande anslag: Till 
professor S. E k m a n ,  docent G. L o h a m m a r ,  laborator W. R o d h e  och laborator
H. S k u j a  1800 kr. för fortsatta undersökningar av vattendrag i Torne Lappmarks 
fjälltrakter med särskild hänsyn till deras produktionsbiologi; till Institutionen för 
systematisk botanik, Uppsala, 5000 kr. för fortsatt arbete med att färdigställa en 
svensk-finslc diatomacéflora; till Lunds Botaniska förening 6000 kr. för fortsatt 
arbete mecl registrering av material i samband med växtgeografiska undersökningar 
över Skåne; till fil. kand. N. N y b o m  3300 kr. för arbeten med inducerade mutatio
ner hos encelliga grönalger; till fil. lic. M. Ryberg 2800 kr. för insamlande av material 
för anatomiska och systematiska studier inom fam. Fumarinceae-, till docent C. W e i -  

b u l l  6500 kr. för undersökningar över bakteriernas submikroskopiska struktur och 
kemiska byggnad. — K. V e t e n s k a p s a k a d e m i e n  har från H i e r t a - R e t -  
z i u s ’ s t i p e n d i e f o n d  utdelat bl.a. följande anslag för vetenskapliga ändamål: 
Till fil. lic. O. A n d e r s s o n  1000 kr. för undersökningar av gräshedarnas flora och 
vegetation på Öland och Falbygden; till fil. lic. M. F r i e s  700 kr. för pollenanalytisk 
undersökning av vegetations- och kulturutvecklingen på Falbygden; till fil. lic. 
V. G i l l n e r  800 kr. för undersökningar över havsstrandängarna vid Sveriges väst
kust samt tyska nordsjökusten; till fil. mag. T. W e n n b e r g  1000 kr. för algologiska 
undersökningar vid Norges sydkust; till fil. kand. H. R u n e m a r k  1000 kr. för en 
undersökning av de gula arterna av släktet Rhizoccirpon i Skottland; till fil. lic. 
M. R y b e r g  1690 kr. för en resa till Franska Nordafrika och Pyreneiska halvön för 
undersökningar inom fam. Fumariaceae. — K. V e t e n s k a p s a k a d e m i e n s  
L i n d a h l s k a  n ä m n d  har utdelat ett stipendium å 5000 kr. till fil. lic. O. H e d b e r g
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för cyto-taxonomiska undersökningar av botaniskt material från Östafrika. — Från 
s t i f t e l s e n  L a r s  H i e r t a s  m i n n e  har fil. lic. G. A r r h e n i u s  erhållit 3000 kr. 
för undersökning av de senkenozoiska storleksvariationerna hos diatomacéarten 
Coscinodiscus nodulifer i djuphavslagerföljder från Stilla havet, lektor I i .  S t e n a r  

1000 kr. för embryologiska undersökningar inom Liliiflorae med särskild hänsyn 
till fam. Liliaceae och Amaryllidaceae, docent B i r g i t t a  N o r k r a n s  2000 kr. till under
sökningar över cellulosans enzymatiska nedbrytning och lektor B .  H a l d e n  400 kr. 
för växtekologiska undersökningar i Ångermanland och Dalarna. — K. F y s i o g r a 
f i s k a  s ä l l s k a p e t  i L u n d  har utdelat 800 kr. till kommissionen Skånes flora 
för fortsatt inventeringsarbete, 550 kr. till fil. lic. O. A n d e r s s o n  för undersökning 
av de skånska bokskogssvamparna och 130 kr. för inventering av den högre svamp- 
floran på Kullaberg samt 2500 kr. till amanuens A. N i l s s o n  för studier av fauna 
och flora på Kullens submarina sluttningar med dykareteknik. —- U r  H e r m a n  
N i l s s o n - E h l e - f o n d e n  har utdelats 1000 kr. till fil. lic. A. H a g b e r g  och fil. 
kand. N. N y b o m  för undersökning av morfologiska mutationer hos korn, 700 kr. 
till fil. kand. B e r t a  S a n t e s s o n  för undersökning rörande polyploidi inom Prunus, 
900 kr. till assistent G. J u l é n  för undersökning rörande tetraploid rödklövers fertili- 
tet, 900 kr. till professor H e r i b e r t  N i l s s o n  för undersökning rörande självfertilitet 
hos råg, 1500 kr. till fil. kand. A. L u n d q u i s t  för undersökning av självsterilitet och 
inavelseffekt hos råg, 1400 kr. till fil. kand. N. O. B o s e m a r k  för undersökning an
gående accessoriska kromosomer hos Festuca pratensis och 1100 kr. till fil. kand.
S. F r ö s t  för undersökning angående accessoriska kromosomer hos Centaurea.

Bengt Jönssons pris i botanik har av Fysiografiska sällskapet i Lund tilldelats 
fil. lic. O .  A n d e r s s o n  för hans arbete över skandinaviska storsvampars systematik 
och utbredning.

Ny botanisk tidskrift. På en kongress i Bangalore i Indien i jan. 1951 grundades 
en internationell förening för växtmorfologi, »International society of plant morpho- 
logists», vilken skall utgiva en ny tidskrift, kallad »Phytomorphology». Föreningens 
»convenor» är professor P. M a h e s h w a r i ,  Delhi.

Lunds Botaniska förenings nya stadgar föreligga nu i tryck och kunna erhållas 
efter rekvisition hos föreningens sekreterare.

UNIV.-BIBl.
L U N D


