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Part  III.—BARLEY  AND  RYE.

THE  experiments  which  form  the  subject  of  the  present

communication  were  carried  out  last  year  and  are  in  con-

tinuation  of  those  already  communicated  to  you  with

regard  to  wheat  and  maize."  They  were  conducted  in  pre-

cisely  the  same  manner,  and  it  will  be  unnecessary  to  go

into  the  detail  of  the  methods  adopted  which  will  be  found

in  full  in  this  Journal,  xxxv1.,  p.  191.

The  soil  with  which  the  pots  were  filled  was  a  rich  garden

loam  mixed  with  a  nearly  equal  quantity  of  light  sand.

Each  pot  received  a  manuring  of  10  grms  superphosphate,
and  all  were  exposed  to  precisely  the  same  conditions  as  to
light,  warmth,  water,  etc.,  throughout  the  course  of  the
experiment.  Check  pots  were  filled  and  sown  in  exactly
the  same  way,  except  that  the  deleterious  substances  were
omitted.

Ill.  BARLEY—Exvperiments  with  Common  Salt.

Eight  pots  were  filled  with  the  soil  together  with  a  light
manuring  with  superphosphate  and  the  following  quantities
of  common  salt  per  100  Tbs.  of  soil  :—

No.  84,  °10  per  cent.  NaCl.
»  80,  15  ,,  %
»  86,  °20  ,,  ”
99  87,  °25  99  a)
»,  88,30,  ”
99  89,  3D  99  99
»,  90,  °40  ~~,  %
99  91,  *30  99  99

1  This  Journal,  xxxv1.,  p.  191,  and  xxxvil.,  p.  165.



LIMITS  OF  ENDURANCE  OF  DIFFERENT  FARM  CROPS.  391

The  pots  were  sown  on  December  3rd,  1902,  with  13

grains  of  barley  in  each  pot,  the  surface  being  covered  as

in  the  other  experiments  with  a  mulch  of  shredded  coco-

nut  fibre  and  the  soil  kept  moist  during  the  experiment.

The  following  notes  were  made  on  December  13th  with

regard  to  the  growth  of  the  plants  :—

In  No.  84  the  seeds  had  germinated  well,  but  the  growth

had  already  been  affected.

In  Nos.  85  and  86,  the  plants  had  germinated  weakly  and

the  growth  was  very  poor.  In  the  remaining  pots

the  seed  had  not  germinated  at  all.

From  these  experiments  it  would  appear  that  the  limits

both  to  growth  and  germination  had  been  struck,  the  growth

being  affected  by  °10  per  cent.  NaCl  and  the  germination

at  about  °25  per  cent.

Further  pots  were  sown  on  July  30th,  1903,  with  the

following  quantities  of  salt  :—

No.  92,  ‘05  per  cent.

oo  i  Ue  cs

»  94,  °10  ae

sy  DS  LD  53

These  were  examined  August  21st,  1903,  when  the  follow-

ing  notes  were  made  :—

No.  92,  germination  unaffected  and  growth  unaffected.

No.  93,  germination  unaffected,  growth  very  slightly

affected.

No.  94,  the  germination  had  been  slightly  affected  and  the

growth  retarded.

No.  95,  germination  was  weak  and  the  growth  was  poor.

Hxamination  of  the  pots  a  month  later,  September  29th,

1903,  showed  that  in  Pot  No.  92,  the  growth  was  quite  un-

affected  and  the  plants  were  growing  vigorously.
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In  Nos.  93  and  94,  the  plants  had  recovered  and  were

apparently  as  healthy  as  the  control  pots,  whereas  in  Pot

No.  95  the  growth  was  affected.

From  the  above  it  is  concluded  that  the  germination  of

barley  is  affected  by  about  *1  per  cent.  NaCl,  and  entirely
prevented  by  the  presence  of  °25  per  cent.  The  growth  is

affected  by  as  little  as  ‘07  per  cent.  NaCl,  but  with  this

quantity  and  up  to  °15  or  °20  per  cent.  the  plants  may

recover  under  favourable  conditions.  With  °20  per  cent.

the  growth  is  prevented.

Experiments  with  sodium  carbonate.

Hight  pots  were  filled  with  soil,  manured  with  super-

phosphate  and  sown  on  December  3rd,  1902,  with  13  grains

of  barley.  Sodium  carbonate  had  previously  been  added  in

the  following  proportions  :—

No.  96,  *1  per  cent.  Na.Co;
Pee  ae  53  a
ig  BOs  Oh  Fae  a
Sia!  Sie  5  |  igs  Bee  hx
3  200;  *a5°  -  4;  -
oy  OLS.  C40"  Se  +
as  pUa  os.  a
Pea  hs  Plaien  c,  |  eras  se

The  appearance  of  these  pots  on  December  13th,  when

they  were  examined  was  as  follows  :—

Germination  had  not  been  affected  in  pots  96  and  97.

In  pot  98  the  germination  had  been  slightly  retarded,

though  all  the  seeds  had  germinated.

In  the  remaining  pots  the  germination  was  less  vigorous

and  in  pot  103  the  seeds  did  not  germinate  at  all.

In  pot  96,  the  plants  were  growing  well.  In  97  the

growth  was  slightly  affected,  the  effect  increasing  with

increase  of  sodium  carbonate  upto  pot  101.  In  this  and  the

succeeding  pots  the  plants  had  died.
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In  order  to  determine  within  narrower  limits  the  point  at

which  the  growth  commenced  to  show  signs  of  being

influenced  by  the  presence  of  carbonate  of  soda,  3  additional

pots  were  sown  on  July  30th,  1903,  containing  respectively:

No.  104  °1  per  cent.  sodium  carbonate.
eo  lOS  wd:  5,  3,
ay  AMO  =  3

On  August  21st,  1903,  when  these  pots  were  examined,

the  germination  was  unaffected  in  all  three.  In  pot  104  the

growth  was  quite  vigorous  and  unaffected  ;  in  No.  105  the

growth  was  slightly  affected,  and  in  No.  106  somewhat

more  so.

From  the  above  it  is  concluded  that  germination  of  barley

is  not  affected  by  quantities  of  carbonate  of  soda  up  to  °25

or  °30,  and  is  absolutely  prevented  by  °60  per  cent.  car-

bonate  of  soda  in  the  soi].  The  subsequent  growth  of  the

plant  is  not  affected  by  quantities  below  °15  per  cent.,  at

which  point  the  effects  of  carbonate  of  soda  are  distinctly

noticeable.  °4  per  cent.  and  over  prevent  the  growth  of

barley.

Experiments  with  ammonium  sulphocyanide.

Six  pots  were  filled  and  sown  on  December  3rd,  1902,  as

in  the  preceding  experiments,  the  following  quantities  of

ammonium  sulphocyanide  having  been  added  previous  to

sowing  :—
No.  107,  °001  per  cent.  NH.ONS.

99  108,  002  99  99
Do)  109,  003  99  99
»  110,  004  ,,  :
55  All,  005,  ,,  ”
»  112,  006  ,,  ”

In  all  these  cases  the  germination  was  unaffected  and
the  plants  were  growing  vigorously  on  December  13th  in
all  pots  except  Nos.  111  and  112,  in  which  the  growth  was
affected.
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Another  series  of  5  pots  was  sown  on  July  30th  with

freshly  prepared  ammonium  sulphocyanide,  as  the  solution

of  cyanide  used  in  the  above  series  had  been  in  stock  for

some  time,  and  it  was  thought  probable  that  it  had  under-

gone  decomposition  :—

No.  113,  *007  per  cent,  ammonium  sulphocyanide.
tts  “00°  is  *

a5.  “O00  Moe  ie  a
=  4468.  “0100  See  ie  =

417;  Dig  ee  .  sd

In  none  of  these  cases  did  the  plants  germinate,  the

results  are  consequently  inconclusive  and  the  experiments

+  will  have  to  be  repeated.

Experiments  with  sodium  chlorate.
Pots  were  filled  as  follows  :-—

No.  118,  ‘001  per  cent.  sodium  chlorate.
110  “pan.  7

,,  120,°003  _,,  is
aes  >  |)  x
,  123.  °00sl  9  =  is
,,  123,°006_,,

All  pots  germinated  well,  except  Nos.  122  and  123  in  which

the  germination  was  much  retarded  and  the  plants  very

weak.  On  December  13th,  the  plants  in  Nos.  118  and  119

were  growing  well  when  examined.  In  No.  120  the  growth

was  good,  but  the  leaves  had  a  tinge  of  yellow  at  the  tips.

In  121  and  122  the  growth  was  markedly  affected,  and  in

123  the  plants  were  dying.  In  these  three  last  pots  the

leaves  were  distinctly  yellow.

Three  additional  pots  were  sown  on  July  30th,  1903,  with

larger  preparations  of  chlorate  :—

No.  124,  ‘006  per  cent.  sodium  chlorate
99  125,  ‘007  29  99
99  126,  ‘008  99  99

In  none  of  these  cases  did  the  plants  germinate.
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It  appears  from  the  above  that  in  the  case  of  barley,

germination  is  affected  by  the  presence  of  ‘005  per  cent.

sodium  chlorate  in  the  soil,  and  entirely  prevented  when

"006  or  ‘007  is  present.  The  effect  of  this  substance  is

apparent  when  ‘003  per  cent.  is  present,  and  when  it  reaches

°006  the  growth  of  barley  is  prevented.

Hxperiments  with  arsenious  acid.

Six  pots  received  varying  proportions  of  arsenious  acid

on  December  3rd,  1902,  as  follows  :—

No.  127,  ‘10  per  cent.  As,O,.

oy  b285)  20  a  a

20.  730  oh  5

»,  130,  °40  me  SF

tol  aU  *  ar

5  a2,  60  eee  56

All  plants  germinated  fairly  well,  but  the  growth  was

found  (December  13th,  1902)  to  have  been  affected  by  the

smaller  quantity  of  arsenic  taken,  No.  127  being  very  slightly

affected.  No.  128  slightly  affected,  and  in  No.  129  the  growth

of  the  plants  was  much  affected,  the  effect  being  more

marked  with  the  increase  of  arsenic  in  the  remaining  pots.

Additional  pots  were  resown  on  July  30th,  as  follows  :—

No.  133,  ‘05  per  cent.  As.O;

43  134,  °06  A  FY

aloo:  LO  -  53

When  examined  on  August  21st,  1903,  the  germination

was  practically  unaffected  in  all  cases,  but  the  effect  on  the

growth  was  already  strongly  marked  in  the  case  of  No.  133.

In  No.  135  the  growth  was  very  strongly  affected.  By

September  29th,  1903,  when  the  pots  were  again  examined,

pots  133  and  134  had  recovered  and  were  growing  vigorously

though  not  quite  as  strongly  as  the  control  pot.  In  No.  135

however,  the  plants  were  almost  dead.
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The  results  with  barley  are  tabulated  below  :—

Effect  upon  germination  and  subsequent  growth  of  Barley  of

different  percentages  of  injurious  substances  in  the  sorl,
Germination  Germination  Growth  Growthaffected  prevented  affected  prevented

NaCl  |  °25  "10  *20

Na,.OO,  °25  °60  15  °40
NH,OCNS  inconclusive

NaClo,  005  007  003  °006

As.O;  germination  unaffected  by  °6  05  ‘10

IV.  RyE—Experiments  with  NaCl.

Five  pots  were  filled  with  soil,  to  which  was  added  10

grms  superphosphate  per  pot,  and  the  following  quantities
of  sodium  chloride  :—

No.  136,  °05  per  cent.
RY  Aa  kU  a
sion  Sto  -
eh  180.720  <
»  140,  °25  Y

These  pots  were  sown  on  August  6th,  1903,  in  the  usual

manner,  the  surface  being  covered  with  a  mulch  of  shredded

coco-nut  fibre  and  the  soil  kept  moist  throughout  the

experiment.  A  check  pot  was  sown  at  the  same  time.

The  pots  were  examined  in  August  21st,  when  the

following  observations  were  made  :—

In  No.  136  the  plants  had  germinated  well  but  the  growth

was  rather  backward  compared  with  that  in  the

check-pot.

In  No.  137,  the  germination  was  already  affected  and  the

growth  considerably  retarded.

In  the  remaining  three  pots  both  germination  and  sub-

sequent  growth  were  very  markedly  affected.

The  pots  were  again  examined  on  September  29th,  1903,

when  it  was  found  that  the  plant  in  pots  136  and  137  had

recovered  and  were  apparently  making  as  vigorous  growth
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as  the  check-pot.  In  pot  138,  however,  the  growth  was

strongly  affected.  In  pot  139  the  plants  were  nearly  dead,

and  in  No.  140  they  were  quite  dead.

These  experiments  showed  that  germination  of  rye  is

already  affected  by  the  presence  in  the  soil  of  ‘1  per  cent.

NaCl,  it  was  not  however,  prevented  by  amounts  up  to  ‘25

per  cent.  The  subsequent  growth  of  rye  is  affected  by  °05

per  cent.,  but  under  favourable  conditions  the  plants  may

recover  in  the  presence  of  sodium  chloride  up  to  °1  per  cent.

With‘15  per  cent.  the  subsequent  growth  is  strongly  affected

and  with  °20  per  cent.  the  plants  die.

In  order  to  ascertain  the  amount  necessary  to  prevent

germination,  a  further  series  of  four  pots  were  sown  on

October  10th,  1903,  with  the  following  proportions  of  com-
mon  salt  :—

No.  141,  °30  per  cent.  NaCl
»,  142,  35  a,  ”
99  143,  °40  99  99
99  Mee  "00  99  99

It  was  found  on  examining  these  pots  on  October  2ist,

that  the  germination  in  Nos.  141  and  142  had  been  strongly

affected,  and  that  in  No.  143  the  plants  had  hardly  germin-

ated  at  all,  the  germination  being  still  more  feeble  in  No.  144.

By  December  4th,  the  plants  in  all  pots  were  dead.

Germination  of  rye  is  therefore  prevented  by  °4  per  cent.
NaCl  and  over.

Hxperiments  with  Na,CO;.

On  6th  August,  1903,  six  pots  were  filled  with  the  soil,
10  grms  superphosphate  to  each  pot,  and  the  following
quantities  of  sodium  carbonate,  and  13  grains  of  rye  :—

No.  145,  “1  per  cent.
99  146,  =  99
Be  AN  DENT  «5.
teh  tOsroUn  (a6
oie  eae  oe.  ee
Fp  OO  CAO  >  9  14,
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The  following  notes  were  made  on  August  21st  :—The

germination  was  unaffected  in  pots  145  and  1463  slightly

affected  in  147  and  more  strongly  in  the  remainder.  The

early  growth  was  slightly  affected  in  pots  145,  146,  147,

and  more  strongly  afiected  in  the  remaining  three.

On  September  29th,  the  plants  in  145,  146,  and  147  had

recovered  and  were  growing  as  vigorously  as  the  check-

pots;  in  No.  148  the  growth  was  strongly  affected,  in  149

the  plants  were  very  feeble,  and  in  150,  very  nearly  dead.

In  order  to  arrive  at  the  point  at  which  germination  was

prevented,  three  more  pots  were  sown  on  October  10th  as
follows  :—

No.  151,  °4  per  cent  Na,.CO,
a  ae  AD  on

2  cooe  ES  nO  A
99
.

On  October  21st  the  germination  in  pot  No.  151  was

strongly  affected;  in  pot  152  the  germination  was  still  more

strongly  affected,  and  in  pot  153  the  plants  had  hardly

germinated  at  all.  By  December  4th,  1903,  when  the  pots

were  again  examined,  the  plants  were  all  dead.

It  is  therefore,  concluded  that  in  the  case  of  rye,  germin-

ation  is  affected  by  the  presence  of  *25  per  cent.  Na2COs,
and  prevented  When  ‘5  per  cent.  is  present.  ‘1  per  cent.

is  suflicient  to  check  the  early  growth  of  the  plant,  but

under  favourable  conditions  the  plants  will  recover  with

quantities  up  to  °25  per  cent.,  above  this  point,  however,

the  subsequent  growth  of  rye  is  affected,  and  in  the  presence

‘4  per  cent.  the  plants  die.

Experiments  with  ammonium  sulphocyanide.

The  following  pots  were  prepared  and  filled  with  soil  as

usual,  manured  and  sown  on  August  6th,  1903  :—

No.  154,  °004  per  cent.  NH.CNS.,
”  155,  ‘005  ”  ”
”  156,  “006  ”  29
»  157,  “007  _—=,
99  158,  “008  29  99
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The  pots  were  examined  on  August  21st,  when  it  was

found  that  in  all  cases  the  germination  was  very  weak  and

the  young  shoots  had  withered  almost  as  soon  as  they

appeared  above  ground.

The  pots  were  consequently  resown  on  October  10th  with

the  following  quantities  :—

No.  159,  *001  per  cent.  NH.ONS.

99  160,  "002  99  99
»,  161,  003  __,,  ”
7  1624,  002  Ty,  ”

On  examining  these  pots  on  October  21st,  it  was  found

that  the  germination  was  unaffected  in  all  cases.  Pots  159

and  160  were  growing  well,  but  the  growth  was  affected  in

No.  161,  and  more  strongly  in  162,  the  leaves  beginning  to

curl  and  the  tips  to  wither.

On  December  4th,  when  re-examined,  all  plants  had

apparently  recovered  and  were  doing  well.  The  results

therefore,  with  ammonium  sulphocyanide  are  not  conclusive

and  will  require  to  be  repeated.  Germination  appears  to

be  affected  by  quantities  above  °004  per  cent.  and  the

growth  of  the  plants  affected  by  °003  per  cent.,  with  this

quantity  and  up  to  °004  the  plants  may  recover  under  favour-

able  conditions.  Above  ‘004  the  plants  do  not  recover.

Hxperiments  with  sodium  chlorate.

The  following  pots  were  prepared  and  sown  on  August

6th,  1903,  sodium  chlorate  being  applied  in  the  under-

mentioned  quantities:

No.  163,  °002  per  cent.  NaClO;
»  164,  003  __,,  ”
»  165,  004  __,,  0
»  166,  005  ,,  35
»  167,  "006  s,,  ”

The  pots  were  examined  on  August  21st,  when  it  was

found  that  pots  163  and  164  had  germinated  well.  In  165
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the  germination  was  slightly  affected,  and  in  166  and  167  the

germination  was  very  weak—in  pot  167  the  plants  hardly

germinated.  In  all  cases,  even  in  pots  163  and  164,  the

subsequent  growth  was  very  feeble  and  the  plants  were

nearly  dead.  In  pots  166  and  167  the  plants  were  quite  dead.

Two  more  pots  were  therefore  sown  on  October  10th

with  smaller  quantities  of  NaClO;  in  order  to  determine

the  point  at  which  the  growth  commenced  to  be  affected.

No.  168,  °001  per  cent.  NaClO,;

»,  169,  °002  =e  sis

These  pots  were  examined  in  October  21st,  when  both

had  germinated  well.  In  pot  168  the  growth  was  unaffected

and  in  No.  169  the  growth  was  slightly  affected.  By

December  4th,  when  the  pots  were  again  examined,  the

plants  in  both  cases  had  recovered  and  were  growing  well.

From  these  it  is  concluded  that  germination  is  unaffected

by  NaClO,  in  the  case  of  rye  by  quantities  below  °004  per

cent.,  the  presence  of  ‘006  per  cent.  preventing  germin-

ation.  The  subsequent  growth  of  the  plants  is  affected  by

‘002  per  cent.,  but  under  favourable  conditions  the  plants

can  recover.  Growth  is  prevented  by  °004  per  cent.

Experiments  with  arsenious  acid.

The  following  5  pots  were  filled  with  soil,  manured  and

sown  on  August  6th  with  varying  quantities  of  arsenious

acid  :—
No.  170,  °05  per  cent.  As,O,

Petes:  lyn  beret  bf  a3  -

ae  Se  =

<.  7S  cat  ee  an

»,  174,  °40  a  a

When  examined  on  August  21st,  the  following  appearances

were  noted:—In  pots  Nos.170  and  171  the  plants  germinated

freely.  In  172  the  germination  was  retarded.  In  173  and

174  the  germination  was  very  feeble,  and  in  No.  174  the
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plants  had  hardly  germinated  at  all.  The  plants  were

growing  wellin  No.  170,  but  the  growth  was  already  affected

in  No.  171,  and  in  the  remaining  pots  the  plants  were  very

feeble  and  in  173  and  174  nearly  dead.

Subsequent  examination  of  the  pots  on  October  10th

showed  the  plants  in  No.  170  to  be  growing  normally  and

equal  to  the  check-pots.  The  plants  in  No.171  had  recovered

and  were  apparently  quite  as  healthy  as  those  in  the  check-

pots.  In  No.172  the  growth  was  affected  (stunted)  and  in

173  and  174  the  plants  were  dead.

The  conclusions  drawn  are  that  germination  in  the  case

of  rye  is  unaffected  by  quantities  of  arsenic  below  °2  per

cent.  With  °2  per  cent  germination  is  affected,  and  about

*4  or  a  little  over  prevents  germination.  The  subsequent

growth  of  rye  is  not  affected  until  the  amount  of  arsenic  in

the  soil  reaches  °15  per  cent.  at  which  point  the  effects  of

its  presence  are  marked,  and  with  °30  per  cent.  the  growth

of  rye  is  prevented.

The  results  of  the  experiments  with  rye  are  presented

in  the  following  table  :—

Effect  upon  germination  and  subsequent  growth  of  Rye  of  different

—  percentages  of  injurious  substances  an  the  soil,

eameaeds  Soaventa  caused  peatad
NaCl  10  °40  "15  °20

Na.CO,  °25  50  °25  °40

NH.,.CNS  inconclusive

NaClo,  "004  °006  "002  "004

As,0,  os  above  °4  "15  °30

Z—Nov. 7, 1904.
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THE  OCCURRENCE  or  ISOLATED  AUGITE  CRYSTALS  -

AT  THE  TOP  or  THE  PERMO-CARBONIFEROUS

UPPER  MARINE  MUDSTONES  ar

GERRINGONG,  N.  S.  WALES.

By  H.  G.  Foxatt.  (Communicated  by  Prof.  T.  W.  H.

DAVID,  B.A.,  F.G.S.,  F.R.S.)

[Read  before  the  Royal  Society  of  N.  S.  Wales,  November  16,  1904.]

THESE  crystals  occur  in  great  numbers  embedded  in  a
matrix  of  tuffaceous  mudstone  about  half  a  mile  south  of

Black  Head,  Gerringong.  <A  few  crystals  also  occur  in  a

similar  formation  to  the  north  of  Black  Head,  but  they  are

not  so  humerous  there.  In  the  former  locality  the  crystals

are  found  right  on  the  shore-line,  most  of  the  specimens

collected  being  found  actually  below  high-water  mark.

They  are  very  perfect  and  evenly  developed,  and  can  be

picked  out  clean  from  the  matrix,  In  many  cases  they  are
twinned  on  the  100  face.

At  the  suggestion  of  Professor  David,  crystallographical

and  chemical  examinations  were  made  of  these  crystals  in

the  Geological  and  Chemical  Laboratories,  respectively,  of

the  University  of  Sydney.  The  results  are  given  below,  as
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