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Processes  of nuc lea r  degene r a t i on  in syncy t i a l  la t i f icers  
h a v e  also been  obse rved  b y  MILANEZ v,s, preceded,  
however ,  b y  nuc leo la r  ex t rus ion .  I n  t he  la t ic i fers  of 
C. sotdanella nuc lea r  degene r a t i on  t akes  place  w i t h o u t  
nuc leolar  ex t rus ion ,  b u t  w i t h  t he  d e s t r u c t i o n  of t he  or- 
ganeile  in  situ.  

A compar i son  be t w een  t he  f requencies  of t he  a l t e red  
nuclei  (very high)  a n d  t he  f r equency  of t he  degene ra t ed  
nuclei  (very low) leads us to  suppose  t h a t  t he  process  of 
degene ra t i on  is qu i te  slow. This  could be a t t r i b u t e d  to t he  
fac t  t h a t  these  nucle i  h a v e  a p a r t i c u l a r  m e t a b o l i s m  w i t h  a 
precise func t iona l  s ignif icance in t he  process  of d i f fe ren t ia -  
t ion  a n d  m a t u r a t i o n  of the  a r t i cu l a t ed  laticifers.  

Riassunto. Nei  t u b i  la t ic i fer i  di  Calystegia soldanella 
(Convolvulaceae)  sono s ta f f  i nd iv idua t i ,  m e d i a n t e  indag ine  
ci tologica con il f luorocromo a ranc io  di acr id ina ,  q u a t t r o  
t i p i  di  nucle i  d ivers i  pe r  d imens ioni ,  p r e senza  o assenza  
del nucleolo e capac i tg  c romat iche .  I1 po l imor f i smo 
nuc leare  osserva to  v iene  i n t e r p r e t a t o  come u n  a spe t to  del 
processo di  d i f fe renz iaz ione  dei la t ic i fer i  a r t icola t i .  
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Stimulat ion of Plant Growth by Malformin A 

The  m a l f o r m i n s  c o n s t i t u t e  a smal l  f ami ly  of cyclic 
p e n t a p e p t i d e s  p roduced  b y  t h e  fungus  Aspergillus niger 
v a n  Tiegh.  ~, 2, wh ich  induce  severe  m a l f o r m a t i o n s  in  t he  
g r o w t h  of h ighe r  p l a n t s  a n d  p r o n o u n c e d  roo t  c u r v a t u r e s  a-5. 
Most  s tud ies  u t i l ized m a l f o r m i n  A, a m i x t u r e  of mal-  
fo rmin  A,  a n d  A22. A l t h o u g h  t he  s t r u c t u r e  cyclo-D- 
cyste inyl-L-valyl- I>cyste inyl-D-leucyl-L- isoleucyl  was  pro- 
posed  for mal fo r rn in  A16-s, cyclo-D-cyste inyl-D-cyste inyl-  
L-valyl-D-leucyI-L-isoleucyl was  r ecen t l y  p roposed  9 

Ma l fo rmin  has  severa l  effects on  p l a n t  growth .  I t  
i nh ib i t s  t he  e longa t ion  of seedlings of Phaseolus vulgaris 
L. 5 a n d  roots  of Zea mays L. 10, a d v e n t i t i o u s  roo t  forma-  
t i on  n ,  a n d  e longa t ion  a n d  geo t rop ica l ly  i nduced  cu rva -  
tu res  of Averts coleopt i les  ~2. T he  syn thes i s  of m a j o r  
cel lular  c o n s t i t u e n t s  of roo ts  of Z. mays a n d  s t ems  of 
P. vulgaris is also i n h i b i t e d  b y  ma l fo rmin l~  la. W e  
r e p o r t  here  the  f i rs t  example  of t he  s t i m u l a t i o n  of p l a n t  
e longa t ion  b y  ma l fo rmin .  

Table I. Stimulation of growth of etiolated cuttings of Phaseolus 
vulgaris in the light by malformin 

Treatment Growth increment (cm) 
after 4 days 

P. vulgaris cv. H a r v e s t e r  

In  l ight 

H20  (control) 4.63 
Malformin 10 -s M 5.80 ~ 
Malformin 10 -s M 6.73 ~ 
Malformin 10 -7 M 5.65 ~ 

In da rk  

H~O 12.45 
Malformin 10 -5 M 9.05 
Malformin 10 -s M 11.20 

P. vulgaris cv. Resis tant  Asgrow Valentine 

In  l ight 

HeO 6.23 
Malformin 10 -5 M 7.30 b 

In  da rk  

H=O 13.I0 
Malformin i0 -a M 9.30 

Significantly different from HzO controls at 0.01 confidence level, 
or b 0.05 level. 

Materials and methods. Malfo rmin  A was i so la ted  f rom 
A. niger s t r a i n  58-883 as descr ibed  ~, a. D imethy l su l fox ide ,  
used to  dissolve rnalforrnin,  was  d i lu ted  in t he  same 
m a n n e r  as t h e  mal fo r rn in  so lu t ions  a n d  h a d  no  effect  in t he  
expe r imen t s .  Seeds of P. vulgaris cv. R e s i s t a n t  Asgrow 
Va len t i ne  or cv. H a r v e s t e r  were g e r m i n a t e d  in ve rmicu l i t e  
for 6 a n d  7 days,  respect ive ly ,  in  t h e  d a r k  a t  27 to  28 ~ 
E t i o l a t e d  seedlings were selected a t  r a n d o m ,  excised 8.0 
cm be.low the  t op  of t he  h y p o c o t y l  hook,  t r a n s f e r r e d  to 
50 ml  beaker s  c o n t a i n i n g  25 ml  of t e s t  solut ion,  i n c u b a t e d  
in c o n t i n u o u s  l igh t  (1.35 • ergs/cm2/sec, C h a m p i o n  
F90T17/w,  W h i t e  F luorescent )  and  t he  l e n g t h  of t he  s t ems  
m e a s u r e d  a f t e r  4 days.  G r o w t h  i n c r e m e n t  was  d e t e r m i n e d  
b y  s u b t r a c t i n g  t he  or ig inal  h e i g h t  f rom the  f inal  h e i g h t  of 
t he  cu t t ings .  E x p e r i m e n t s  were pe r fo rmed  5 t imes  
e m p l o y i n g  30 cu t t i ngs  per  t r e a t m e n t .  

Results and discussion. At  t he  end  of 4 days  in l ight ,  
e t i o l a t ed  2 ~ vulgaris c u t t i n g s  t r e a t e d  w i t h  m M f o r m i n  
were v i s ib ly  ta l le r  t h a n  s imi la r  cu t t i ngs  t r e a t e d  w i t h  
w a t e r  (Table  I). A t  10 -6 M, t h e  o p t i m u m  concen t r a t i on ,  
t he  g r o w t h  i n c r e m e n t  of m a l f o r m i n  t r e a t e d  c u t t i n g s  was 
45% grea te r  t h a n  t h a t  of cu t t i ngs  in  water .  In  t he  dark ,  
rna l formin  i n h i b i t e d  e longat ion .  S t i m u l a t i o n  of e longa t ion  
of cu t t i ngs  by  rna l formin  was su rp r i z ing  because  s imi la r  
c o n c e n t r a t i o n s  of rna l fo rmin  m a r k e d l y  i n h i b i t  ex tens ion  
g r o w t h  of whole  b e a n  seedlings in t he  g reenhouse  s . Thus ,  
the  response  of e t io l a t ed  cu t t i ngs  and  green  seedl ings to  
rna l fo rmin  is di f ferent .  I n  p r e l i m i n a r y  e x p e r i m e n t s  
m a l f o r m i n  also s t i m u l a t e d  e longa t ion  of 4 o the r  cu l t iva r s  
of P. vulgaris in  t h e  l igh t  (Contender ,  Bount i fu l ,  D w a r f  
Hor t i cu l tu ra l ,  and  Blue  Lake) .  In  mos t  of these  experi-  
m e n t s  rnal forrnin  r e t a r d e d  leaf  e x p a n s i o n  a n d  t h e  syn-  
thes is  of b o t h  a n t h o c y a n i n s  and  chlorophyl l .  
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Because  m a l f o r m i n  s t i m u l a t e s  e thy l ene  p r o d u c t i o n  in 
green cu t t i ngs  ~1, a n d  e thy lene  i n h i b i t s  ex tens ion  growth ,  
we d e t e r m i n e d  e thy l ene  p r o d u c t i o n  b y  e t io la t ed  cu t t i ngs  
t r e a t e d  w i t h  m a l f o r m i n  (Table  II) .  Ma l fo rmin  s t i m u l a t e d  
e thy lene  p r o d u c t i o n  in e t io l a t ed  c u t t i n g s  and  s t i m u l a t e d  
e longa t ion  desp i te  these  h ighe r  e thy lene  levels. 

A l t h o u g h  c u t t i n g s  f rom green  seedlings e longa te  on ly  
s l igh t ly  we e x a m i n e d  t h e  effect  of m a l f o r m i n  on the i r  
g r o w t h  i n c r e m e n t  in  s imi la r  exper iments~ Af ter  4 days  
in t h e  l igh t  t he  g r o w t h  i n c r e m e n t  of cu t t i ngs  in  water ,  
m a l f o r m i n  10 -n M, and  m a l f o r m i n  10 -6 M was 1.09, 0.61, 
a n d  1.44 cm, r e spec t ive ly  (average  70 cut t ings) .  Mal- 

Table II. Effect of malformin on ethylene production by stem 
segments from etiolated cuttings of Plmseolus vulgaris in the light 

Treatment Length of treatment (h) 

24 48 72 

Ethylene (nl/h/g fresh wt.) 
H20 1.23 1.69 1.14 
Malformin 10 -5 M 2.96 3.52 1.65 
Malformin 10 -~ M 2.78 1.48 1.24 

Average 3 determinations, cv. Harvester. Approximately 2.0 em 
sections were exeized from the hypoeotyl hook region, sealed in 
syringes, incubated 2 to 4 h, and analyzed for ethylene by gas 
chromatography as described 14. 

fo rmin  (10 -6 M) s t i m u l a t e d  t he  e longa t ion  of green  
c u t t i n g s ;  however ,  t he  abso lu t e  increase  in g r o w t h  
i n c r e m e n t  was  less t h a n  t h a t  of e t io l a t ed  cu t t ings .  

L i g h t  i n h i b i t i o n  of e t io la ted  s t em e longa t ion  is a 
process  m e d i a t e d  b y  p h y t o c h r o m e  ~. S t i m u l a t i o n  of s t em 
e longa t ion  b y  m a l f o r m i n  on  e t io la ted  cu t t i ngs  sub-  
s equen t ly  m a i n t a i n e d  in l ight ,  b u t  no t  in t he  dark ,  sug- 
gests  a n  effect  of m a l f o r m i n  on t h i s  process.  U n t i l  t h e  
effect  of m a l f o r m i n  on  o t h e r  p h y t o c h r o m e  m e d i a t e d  
responses  is known,  we are u n a b l e  to  offer a n  e x p l a n a t i o n  
for m a l f o r m i n - i n d u c e d  g r o w t h  s t i m u l a t i o n  16. 

Zusammen/assung. Das W a c h s t u m  et iot ier ter ,  wurzel-  
freier  B o h n e n k e i m l i n g e  yon  Phaseolus vulgar# war  m i t  
Ma l fo rmin  A i m  Licht ,  n i c h t  a b e t  in  der  D u n k e l h e i t  
s t imul ie r t ,  u n d  zwar  obwohl  die A t h y l e n p r o d u k t i o n  d u t c h  
M a l f o r m i n - B e h a n d l u n g  ges te iger t  wird. 
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On the Absence  of Chitin in the Endosterni te  of Chelicerata 

The  e n d o s t e r n i t e  of che l icera tes  is an  i n t e r n a l  ske le ta l  
s u p p o r t  for some of t he  p rosoma l  muscles .  FIRS~MAN ~ ha s  
a n  exce l len t  r ev iew of t h e  s t r u c t u r e  a n d  d e r i v a t i o n  of t h i s  
o rgan  in t he  va r ious  che l icera te  classes and  orders.  I t  h a s  
been  c o n t e n d e d  since LANKESTER ~ t h a t  t he  endos te rn i t e ,  
n o t a b l y  of Limulus, con ta in s  chi t in .  However ,  o t h e r  au-  
t ho r s  8 were u n a b l e  to  f ind  ch i t i n  in  t he  endos t e rn i t e s  of 
chel icerates ,  i nc lud ing  Limulus. A n  e x a m i n a t i o n  of 
LANKESTER'S p a p e r  2 shows t h a t  t he  d e t e r m i n a t i o n  of 
c h i t i n  was m a d e  by. a Prof.  SCHXFER ( foo tnote  on  pages  
133-134),  a n d  t h a t  he  was cau t ions  in  his  d e t e r m i n a t i o n .  
At  one  p o i n t  Prof.  SCI~)IFER states ,  '... I a m  no t  p r e p a r e d  
to say  pos i t i ve ly  t h a t  t he  s u b s t a n c e  is ' ch i t i n '  or even  t h a t  
i t  is chief ly  ch i t i n ;  b u t  cons ider ing  i t s  solubil i t ies ,  or 
r a t h e r  insolubi l i t ies ,  i t  is p r o b a b l y  e i t he r  t h a t  s u b s t a n c e  
or a m i x t u r e  of t h a t  and  a s u b s t a n c e  al l ied to ke r a t i n ' .  
Desp i t e  t h i s  c i r cu m s pec t  c o m m e n t ,  LANKESrER s t a t e s  
t h a t  c h i t i n  is def in i te ly  p r e s en t  in  t h e  endos t e r n i t e  a n d  
d raws  u p o n  th i s  to  m a k e  o t h e r  f a r - r each ing  conclusions.  
LANKESTER'S conclus ions  were agreed  to b y  HALLIBUR- 
TON ~. However ,  n e i t h e r  SCHAFER'S n o r  I-tALLIBLIRTON'S 
m e t h o d s  are c u r r e n t l y  accep ted  as d o c u m e n t a t i o n  for the  
presence  of chi t inh.  R e e x a m i n a t i o n  seemed desirable .  

W e  took  endos t e rn i t e s  f rom as m a n y  d i f fe ren t  che l ice ra te  
g roups  as we could muster ,  a n d  sub jec t ed  t h e m  to t he  
s t a n d a r d  v a n  Wisse l ingh  q u a l i t a t i v e  t e s t  for  chi t in .  The  
spec imens  were h e a t e d  in s a t u r a t e d  K O H  so lu t ion  in 
sealed glass t u b e s  a t  160~ for 30 min.  A n y  p a r t i c u l a t e  
m a t t e r  r e m a i n i n g  was w a s h e d  f i rs t  in  50% e thanol ,  t h e n  
in  dis t i l led water .  In  all cases, excep t  for t he  solpugid  
a p o d e m e  a n d  t he  pos i t ive  control ,  t e s t i n g  ended  a.t t h i s  
p o i n t  because  t h e  m a t e r i a l  h a d  en t i r e ly  dispersed.  The  

pos i t ive  con t ro l  and  the  a p o d e m e  gave  t he  cha rac te r i s t i c  
v io le t  color w i t h  iodine  solut ion,  fol lowed by  slow 
d ispers ion  in 75% H~SO4; d i spers ion  in  weak  acet ic  acid,  
fol lowed b y  p r e c i p i t a t i o n  w i t h  d i lu te  H~SO4; to  ind ica te  
t he  presence  of ch i to san  (see page  27 5 for f u r t h e r  detai ls) .  

As a c o n f i r m a t o r y  test ,  selected spec imens  were p laced  
in 1 N N a O H  for 24 h a t  60 ~ Th i s  is based  on  t h e  HACK- 
MAN a n d  GOLI)B~RG ~ p rocedure  for pu r i fy ing  chi t in .  No 
s t r u c t u r e  c o n t a i n i n g  a s ign i f i can t  a m o u n t  of ch i t i n  
should  be d ispersed b y  th i s  me thod ,  ye t  on ly  t he  pos i t ive  
con t ro l  r e t a i n e d  i ts  s t r u c t u r a l  i d e n t i t y ;  t he  o the r s  h a d  
comple t e ly  dispersed,  w i t h  one except ion .  The  excep t ion  
was t h e  piece of Limulus endos te rn i t e ,  wh ich  h a d  swollen 
a n d  s t a r t e d  to peel  off flakes,  b u t  h a d  n o t  comple t e ly  
dispersed.  Af te r  72 h t he  Limulus e n d o s t e r n i t e  h a d  dis- 
persed,  while  t h e  pos i t ive  con t ro l  h a d  no t  changed  in 
appea rance ,  excep t  t h a t  i t  b e c a m e  l i gh t e r  colored.  

Spec imens  t e s t ed  b y  t h e  v a n  \ u  m e t h o d  were 
the  endos t e rn i t e s  of Argos persieus (Oken), Amblyomma 
americanum (L.) (Acar ina) ;  Tarantula sp. (Amblypyg i ) ;  
Argiope argentata (Forskal) ,  Dictyna sp., Dysdera crocata 
C. L. Koch,  Lycosa /rondicola E m e r t o n ,  Pellenes hoyi 
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