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I n t r o d u c t i o n

T he : e f f e c t s  o f  s y n t h e t i c  g r o w t h  r e g u l a t o r s  o n

F L O W E R I N G  OF THE T OMAT O HAVE BEEN E X T E N S I V E L Y  S T U D I E D  

I N R ECENT  Y E A R S .  H O WE V E R ,  ONLY THREE T Y P E S  OF S Y N T H E T I C  

GROWTH R E G U L A T O R S ,  2 , 3 * 5  T R 1 1 0 D 0 B E N 2 0  I C A C 1 D , ^ v ~ ( 2 -  

n a p h t h o x y ) P H E N Y L A C E T I C  A C I D  ANO THE N - A R Y L P H T H A L A M 1 C  

A C I D S  HAVE BEEN C L E A R L Y  SHOWN TO S T I M U L A T E  TOMAT O FLOWER  

F O R M A T I O N .

A l t h o u g h  i t  i s  n o t  c l e a r  h o w  t h e  N - a r y l p h t h a l a m i c

A C I D S  R E G U L A T E  F L O W E R I N G ,  T H I S  R E S P ON S E  I S A P P A R E N T L Y  

R E L A T E D  TO T H E I R  A C T I V I T Y  AS A U X I N S .  T E U B N E R  ET A L .  ( 5 * 0  

HAVE  E X A M I N E D  THE E F F E C T S  OF S U B S T I T U T I O N  I N THE P H E N Y L  

R I N G  ON THE B I O L O G I C A L  A C T I V I T Y  OF T H E S E  C O MP O U N D S .  HOW­

E V E R ,  THE E F F E C T S  OF M O D I F I C A T I O N  I N  THE S T R U C T U R E  OF THE 

S I D E  C H A I N S  OF T H E S E  COMPOUNDS ON B I O L O G I C A L  A C T I V I T Y  H A V E  

NOT BEEN E V A L U A T E D .  A  V A R I E T Y  OF S T R U C T U R A L  M O D I F I C A T I O N S  

ARE P O S S I B L E  I N THE S I D E  C H A I N  OF T H E S E  C O MP O U N D S .  E V A L ­

U A T I O N  OF THE E F F E C T  OF T H E S E  M O D I F I C A T I O N S  ON B I O L O G I C A L  

A C T I V I T Y  WOULD C O N T R I B U T E  TO KNOWLEDGE OF THE S T R U C T U R A L  

R E Q U I R E M E N T S  AND O R I E N T A T I O N  N E C E S S A R Y  FOR A C T I V I T Y  NOT 

ONL Y  OF THE N - A R Y L P H T H A L A M I C  A C I D S ,  BUT OF A U X I N S  I N 

G E N E R A L .

T h e  l o s s  o f  b i o l o g i c a l  a c t i v i t y  w i t h  a g e d  s o l u t i o n s

OF T HES E COMPOUNDS HAS BEEN A T T R I B U T E D  TO E I T H E R  H Y D R O L Y S I S  

OF THE A M I D E  BOND OR AN I N T R A M O L E C U L A R  R E A R R A N G E M E N T  OF 

THE MOL E C U L E  (46). H O W E V E R ,  MOST OF THE E V I D E N C E  I S I N -
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C O N C L U S I V E  AND C O N T R A D I C T O R Y  R E S U L T S  HAVE BE E N  R E P OR T E D  

BY D I F F E R E N T  WO R K E R S .

T h e  P R A C T I C A L  USE OF THE N - A R Y L P H T H A L A M I C  A C I D S  

I N THE GR E EN H OU SE  GROWI NG OF T OMA T OE S  HAS BEEN E S T A B L I S H E D  

BY W l T T W E R  AND T E U B N E R  ( 63 ) .  N-M - T 0 L YL P H TH ALAM I C A C I D  

WHEN A P P L I E D  TO T OMAT O P L A N T S  AT THE " 2 - 3  L E A f "  S T A G E  AT 

A C O N C E N T R A T I O N  OF 2 0 0  PPM S I G N I F I C A N T L Y  I N C R E A S E D  THE 

NUMBER OF FLOWERS FORMED I N THE F I R S T  TWO I N F L O R E S C E N C E S  

OF THE P L A N T .  T H I S  I N C R E A S E  I N  FLOWER NUMBER R E S U L T E D  

I N A L A RGER  NUMBER OF F R U I T S  PER C L U S T E R  AND PER P L A N T .

T h e s e  f i n d i n g s  w e r e  f e l t  t o  b e  o f  p o t e n t i a l  v a l u e

I N THE A D A P T A T I O N  OF F I E L D  GROWN T OMA T OE S  TO M E C H A N I C A L  

H A R V E S T I N G .  S l N C E  T.H E P L A N T S  ARE D E S T R O Y E D  D U R I N G  THE 

M E C H A N I C A L  H A R V E S T I N G  O P E R A T I O N ,  ONL Y  ONE H A R V E S T  PER P L A N T

i s  p o s s i b l e . T h i s  n e c e s s i t a t e s  t h e  " c o n c e n t r a t i o n "  o f

Y I E L D S  I N T O  A LARGE S I N G L E  H A R V E S T  R A T H E R  T H A N  THE C U S T O M ­

A RY  5  OR 6 S M A L L  H A R V E S T S  NOW O B T A I N E D  W I T H  HAND H A R V E S T ­

I NG O P E R A T I O N S .  T H E  USE OF THE A R Y L P H T H A L A M  I C A C I D S  TO 

I N C R E A S E  FLOWER NUMBER COULD R E S U L T  I N I N C R E A S E D  Y I E L D S  

OF A S I N G L E  H A R V E S T  OF F R U I T .
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L I T E R A T U R E  REV I EW 

F l o w e r  f o r m a t i o n  i n  t h e  t o m a t o

T h e  t o m a t o  p l a n t ,  L y c o p e r s i c u m  e s c u l e n t u m , M i l l . ,

HAS B EE N  D E S C R I B E D  AS A S Y M P O D I U M  ( 5 9 ) *  Q RAY ( l 6 ) D E F I N E S  

A S Y M P O D I U M  AS A STEM H A V I N G  A S I M P L E  A X I S ,  T E R M I N A T E D  BY 

A FLOWER OR I N F L O R E S C E N C E ,  I N  WH I C H  THE BUD I N  THE A X I L  

OF THE L E A F  S U B T E N D I N G  THE I N F L O R E S C E N C E  D E V E L O P S  I N T O  A 

NEW A X I S  OR B R A N C H .  T H E  V I G O R O U S  GROWTH OF T H I S  S Y M P O D I A L  

SHOOT FORCES THE A D J A C E N T  I N F L O R E S C E N C E  I N T O  A L A T E R A L  

P O S I T I O N  AMD T H E R E B Y  ASS U ME S  A D O M I N A N T  R O L E .  T H E  S Y M P O D I A L  

SHOOT  B EA R S  I T S  L E A V E S  AND T E R M I N A T E S ,  L I K E  I T S  P R E D E C E S S O R ,  

W I T H  AN I N F L O R E S C E N C E .  A SECOND S Y M P O D I A L  SHOOT T H E N  D E V E L ­

OPS FROM AN A U X I L L A R Y  B U D .  T O M A T O  C U L T I V A R S  I N  WH I C H  T H I S  

P A T T E R N  OF D E V E L O P M E N T  I S R E P E A T E D  I N D E F I N I T E L Y  ARE R E F E R R E D  

TO AS I N D E T E R M I N A T E  T Y P E S .  A S E C ON D  P L A N T  T YP E  R E S U L T S  WHEN 

D E V E L O P M E N T  OF THE S Y M P O D I A L  S HOOT  I S S U P P R E S S E D  A F T E R  F O R ­

M A T I O N  OF ONE TO T HR E E  I N F L O R E S C E N C E S .  T H E  L A S T  I N F L O R E S ­

CENCE R E M A I N S  I N A T E R M I N A L  P O S I T I O N .  T H I S  I S  G E N E R A L L Y  

A C C O M P A N I E D  BY S U B S E Q U E N T  V E G E T A T I V E  GROWTH FROM OTHER L A T E R A L

BUDS WH I C H  A L S O PRODUCE TWO OR T H R E E  I N F L O R E S C E N C E S  B EF ORE
\

T E R M I N A T I O N .  T O M A T O  C U L T I V A R S  H A V I N G  T H I S  SECOND P A T T E R N  

OF D E V E L O P M E N T  ARE C O N S I D E R E D  D E T E R M I N A T E  T Y P E S .

T h e r e  i s  s o m e  d i s a g r e e m e n t  i n  t h e  l i t e r a t u r e  a s  t o

T HE  DTTSCR I PT I ON OF THE T OMA T O I N F L O R E S C E N C E .  BOT H COOPER

( 9 )  a n d  S m i t h  ( 4 8 )  d e s c r i b e  t h e  t o m a t o  i n f l o r e s c e n c e  a s  a

RAC E MOS E  C Y M E ,  W H I L E  B O U QU E T  ( 6 ) S T A T E S  T H A T  THE S I M P L E
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RACEME I S MORE COMMON I N A M I X E D  P O P U L A T I O N  W I T H  THE 

RACEMOSE CYME H A V I N G  D I C H O T O M O U S  B R A N C H I N G  O C C U R R I N G  LESS

f r e q u e n t l y .  C r a n e  ( 10) i n  a n  e x t e n s i v e  s t u d y  o n  t h e  h e r e d ­

i t y  OF T Y P E S  OF TOMATO I N F L O R E S C E N C E S  FOUND T H A T  THE S I M P L E  

RACEME I S '  DUE TO A S I N G L E  D O M I N A N T  G E N E .  B OU QU E T  FOUND 

T H I S  C H A R A C T E R  OCCURED I N A L L  C U L T I V A R S  S T U D I E D  W I T H  THE 

E X C E P T I O N  OF E A R L I A N A .  D O M I N A N C E  OF THE S I M P L E  RACEME 

C H A R A C T E R  MAY BE A L T E R E D  BY S E V E R A L  E N V I R O N M E N T A L  F AC T OR S  

SUCH AS L I G H T ,  T E M P E R A T U R E  AND N U T R I T I O N  SO T H A T  T W O - ,  

T H R E E - ,  AND M U L T I - B R A N C H E D  I N F L O R E S C E N C E S  ARE PRODUCED

( 8 , 3 5 ,  5 2 ,  6 i ,  6 2 ,  6 k ) .

T h e  E F F E C T  OF LOW T E M P E R A T U R E  D U R I N G  S E E D L I N G  

S T A G E S  ON S U B S E Q U E N T  FLOWER NUMBERS AND F L O R A L  I N I T I A T I O N  

HAS BEE N E X T E N S I V E L Y  S T U D I E D  AND I S NOW THE B A S I S  FOR C E R ­

T A I N  C U L T U R A L  P R A C T I C E S  I N  THE GR E E N H OU S E  P R O D U C T I O N  OF V

t o m a t o e s  ( 6 1 ,  6 2 ,  6 3 ,  6 k ) .  W e n t  ( 5 9 ) t e r m s  t h i s  r e s p o n s e  

" t h e r m o p e r i o d i c i t y "  i n  w h i c h  a d i u r n a l  f l u c t u a t i o n  o f  

t e m p e r a t u r e  w i t h  a n i g h t  t e m p e r a t u r e  o f  I 8 ° C  r e s u l t s  i n

L A RGER FLOWER NUMBERS I N FLOWER C L U S T E R S  B E I N G  I N I T I A T E D  

AT THE T I M E  OF THE LOW TEMPERATURE T R E A T M E N T .  H O F F M A N  ( I 9 ) '  

I N  S T U D I E S  UNDER GR E ENHOUSE C O N D I T I O N S  FOUND A N I G H T  

T E M P E R A T U R E  OF 15  TO l 6 ° C  TO BE O P T I M U M  W I T H  A DAY T E M P E R ­

A T U R E  OF 21 TO 2 4 ° C .

L e w i s  ( 35 ) h a s  s h o w n  t h a t  t h e  t e m p e r a t u r e  s e n s i t i v e

P E R I O D  FOR THE F I R S T  I N F L O R E S C E N C E  I N  THE TOMATO OCCURS 

B E T WE E N  THE 8 t h  AND I 2 T H  DAYS A F T E R  C O T Y L E D O N  E X P A N S I O N .
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E x p o s u r e  o f  s e e d l i n g s  t o  13 C d u r i n g  t h i s  p e r i o d  r e s u l t s  

i n  s i g n i f i c a n t  i n c r e a s e s  i n  t h e  n u m b e r  o f  f l o w e r s  f o r m e d

I N  THE F I R S T  I N F L O R E S C E N C E .

W i t t w e r  a n d  T e u b n e r  ( 6 l ,  6 2 ,  6 4 )  a l s o  f o u n d  t h a t

THE NUMBER OF NODES S U B T E N D I N G  THE F I R S T  I N F L O R E S C E N C E  

WAS D E C R E A S E D  W I T H  COLD T R E A T M E N T S  OF 1 0  TO I 3 ° C  I N CON­

J U N C T I O N  W I T H  AN I N C R E A S E  I N FLOWER NUMBERS AS COMPARED 

W I T H  P L A N T S  GROWN AT 1 8  TO 2 I ° C .  T H E Y  AL S O CONCL UDED T HA T  

THE R E S P ON SE  TO COLD T R E A T M E N T  I S  AN A C C U M U L A T I V E  E F F E C T  

R A T H ER  T HAN A F U N C T I O N  OF THE P A T T E R N  OF COLD E X P O S U R E .

T h i s  i s  i n  c l o s e  a g r e e m e n t  w i t h  t h e  w o r k  o f  L a w r e n c e  ( 2 8 ,  

29 ) ,  W e n t  ( 59 )  AND O a l v e r t  ( 8 ) .  T e u b n e r  a n d  V / i t t w e r  ( 52 )

H A V E  P R E S E N T E D  E V I D E N C E  T HA T  I T  I S THE ROOT T E M P E R A T U R E  

T H A T  A C T U A L L Y  C ONTROL S  FLOWER NUMBER R E G A R D L E S S  OF THE TEM 

P E R A T U R E  TO WH I C H  THE TOPS OF THE P L A N T  ARE E X P O S E D .

K r a m e r  a n d  W e n t  ( 25 )  f o u n d  a c l o s e  c o r r e l a t i o n  b e ­

t w e e n  THE A U X I N  C ON T E N T  OF TOMATO STEM T I P S  AND EXP OS U RE  

OF P L A N T S  TO LOW ( 8 ° £ )  AS COMPARED W I T H  H I G H  T E M P E R A T U R E

( 2 2 ° C ) .  T h e i r  r e s u l t s ,  w h i c h  w e r e  b a s e d  o n  d i f f u s i o n  c o ­

e f f i c i e n t s ,  F UR T H E R  I N D I C A T E D  T H A T  THE A U X I N  FOUND I N  

T OMA T O STEM T I P S  I S 3 " I N D 0 L E  A C E T I C  A C I D  W I T H  SOME OTHER  

H I G H  M O L E C U L A R  W E I G H T  COMPOUNDS O C C U R R I N G  I N  LOW C O N C E N ­

T R A T I O N S .  S u b s e q u e n t  s t u d i e s  i n  t h i s  a r e a  h a v e  f a i l e d  t o

C O N F I R M  T H E S E  F I N D I N G S  A L T H O U G H  OTHER U N I D E N T I F I E D  A U X I N S  

HA V E  BEE N FOUND TO OCCUR I N  T OMA T O ( 5 ,  ~\, I 4 ,  6̂), HOW­

E V E R ,  Row e t  a l .  ( 4 5 )  h a v e  r e c e n t l y  r e p o r t e d  t h e  i s o l a t i o n  

OF 3 - i n d o l e a c e t y l a s p a r t a t e  f r o m  t o m a t o  s e e d l i n g s .
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S t u d i e s  b y  A n d r e a e  e t  a l .  ( I )  a n d  R o w  e t  a l .  ( H 5 )

I N D I C A T E  T HA T  P R O D U C T I O N  OF 3 “ 1 N D 0 L E “ A C E T Y L  ^  L  A S P A R T I C  

A C I D  MAY BE A D E T O X I F I C A T I O N  M E C H A N I S M  I N  P L A N T S  FOR 

E X C E S S  AMOUNTS OF E X O G E N O U S L Y  A P P L I E D  I A A ' . T h e  L A T T E R  

GROUP HAVE A L S O  H Y P O T H E S I Z E D  T H A T  T H I S  C O N J U G A T I O N  OF I A A  

AND A S P A R T I C  A C I D  MAY F U N C T I O N  I N THE F L O W E R I N G  M E C H A N I S M  

OF C E R T A I N  P HOTORES PONS I V E  P L A N T S .

T h e  P H Y S I O L O G Y  OF F L O W E R I N G  I N  LONG DAY AND SHORT 

DAY P L A N T S  HAS B EE N  R E V I E W E D  BY L ANG ( 2 6 , 2 7 ) .  H O WE V E R ,  

R E L A T I V E L Y  L I T T L E  R E S E A R C H  HAS BEEN C ON DU CT E D  ON THE 

F L O W E R I N G  OF S O - C A L L E D  DAY N E U T R A L  AND I N T E R M E D I A T E  D A Y -  

L E N G T H  P L A N T S  ( T H O S E  WH I C H  R E Q U I R E  A P H O T O P E R I O D  OF B E ­

T WE E N  12  a n d  16 h o u r s ) .  T h e  t o m a t o  f a l l s  i n t o  t h e  l a t t e r

C L A S S  I F i . CAT I ON ( 3 5 ;  ^ 2 ,  5 9 ) .

L i v e r m a n  i n  a  r e c e n t  r e v i e w  s u m m a r i z e d  t h e  r o l e  o f

A U X I N S  I N THE F L O W E R I N G  OF LONG AND S HORT  DAY P L A N T S  t " T h E
r

A U X I N  L E V E L  F A L L S  D U R I N G  THE DARK P E R I O D  OF LONG DAY P L A N T S  

AND SHORT  DAY P L A N T S .  I n S HORT  DAY P L A N T S ,  THE DARK P E R I O D  

A L L OWS  THE C O N C E N T R A T I O N  OF A U X I N  TO F A L L  TO A L E V E L  WHERE 

F L O R I G E N  S Y N T H E S I S  MAY O C C U R .  F o r  LONG DAY P L A N T S ,  ON THE 

OTHER H A N D ,  THE D A T A  S UGGE S T ' '  T H A T  T H E I R  A U X I N  L E V E L  MAY BE 

TOO LOW FOR F L O W E R I N G  I N  S-HORT DAY C O N D I T I O N S  AND T H A T  BY 

A R T I F I C I A L  A P P L I C A T I O N  OF A U X I N ,  F L O W E R I N G  MAY E N S U e "  ( 3 * 0 *

T h i s  i s  b a s e d  i n  p a r t  o n  t h e  f a c t  t h a t  e x o g e n o u s  a u x i n

A P P L I C A T I O N S  HAVE AN I N H I B I T O R Y  E F F E C T  ON F L O W E R I N G  I N

- 1 /  T h e  f o l l o w i n g  a b b r e v i a t i o n s  w i l l  b e  u s e d :  T I B A ,  2 , 3 , 5
T R I  I O D O B E N Z O I C  A C I D ;  I A A ,  1 N D 0 L E ~ 3 “ A C E T I  C A C I D ;  N - M - T ,
N - M E T A - T O L Y L P H T H A L A M I C A C I D .
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S H O R T  DAY P L A N T S . '  H O W E V E R ,  L ANG ( 27 ) I N D I C A T E S  T HAT  A 

C L E A R  R E L A T I O N S H I P  B ET WEEN A U X I N  L E V E L S  AND F L O WE R I N G  

HAS NOT BEE N  C O M P L E T E L Y  S U B S T A N T I A T E D .  T H E  USE OF A N T I ­

A U X I N S  OR A U X I N  ANT AGON I STS.  TO I N C R E A S E  F L O R A L  P R O M O T I O N  

WOULD SEE M TO I N D I C A T E  A R E L A T I O N S H I P  B ET WE E N  A U X I N  L E V E L S  

AND THE F L O W E R I N G  M E C H A N I S M  ( 2  6 ,  2~[).

L a n g  ( 27 ) s p e c u l a t e s  t h a t  l o w  t e m p e r a t u r e ,  b y

R E T A R D I N G  GROWT H,  L E AD S  TO AN. A CC U MU L A T  I ON OF GREATER  

A U X I N  L E V E L S  I N  THE GROWI NG P O I N T  WH I C H  FAVORS BOTH F L O R A L  

I N I T I A T I O N  AND S U B S E Q U E N T  V E G E T A T I V E  GROWT H.  T h e  I N H I B I ­

T O R Y  E F F E C T S  OF A U X I N  A P P L I C A T I O N S  ON FLOWER F O R M A T I O N  I S  

E X P L A I N E D  BY A S S U M I N G  T HA T  THE A P P L I E D  A U X I N  S T I M U L A T E S  

V E G E T A T I V E  GROWTH WH I C H  I N TURN I N H I B I T S  FLOWER F O R M A T I O N .

N u m e r o u s  p a p e r s  h a v e  r e p o r t e d  o n  t h e  u s e  o f  a u x i n s

TO I N C R E A S E  THE F L O W E R I N G  OF P L A N T S .  I n GE N E R A L  I T  S HOUL D  

P R O B A B L Y  BE M E N T I O N E D ,  H OWE V E R ,  T HA T  I N MOST OF THE WORK 

R E P OR T E D  I N WH I C H  I N C R E A S E S  I N FLOWER NUMBERS WERE OB S E RV E D  

E X T R E M E L Y  LOW C O N C E N T R A T I O N S  OF A U X I N S  WERE USED ( U S U A L L Y  

L E S S  T HA N  1 0 0  P P m )  AND T H A T  THE T I M E  OF A P P L I C A T I O N  WAS OF 

C R I T I C A L  I M P O R T A N C E .  L E O P O L D  AND G U E R N S E Y  ( 3 2 )  HAVE D E M­

O N S T R A T E D  T H A T  VERY LOW C O N C E N T R A T I O N S  OF N A P H T H A L E N E  

A C E T I C  A C I D  ( L E S S  T H A N  I P P m)  A P P L I E D  I N  C O N J U N C T I O N  W I T H  

LOW T E M P E R A T U R E S  ( 3 ° C )  R E S U L T E D  I N LARGE I N C R E A S E S  I N 

FLOWER NUMBERS I N  B A R L E Y .  S l M I L A R  R E S U L T S  WERE A L S O O B ­

T A I N E D  b y  L e o p o l d  a n d  T h i m a n n  ( 33 ) u s i n g  I A A .

S e v e r a l  w o r k e r s  ( ^ 9 *  5 0 )  HAVE s h o w n  t h a t  a p p l i c a t i o n

OF LOW C O N C E N T R A T I O N S  OF A U X I N S  R E S U L T  I N E A R L I E R  F L O W E R I N G
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AS WE L L  AS I N C R E A S E D  NUMBERS OF FLOWER BUDS I N T O M A T O E S .

H o w e v e r ,  t h i s  m a y  n o t  b e - e v i d e n t  i n  t h e  n u m b e r  o f  f l o w e r s

OF A MATURE I N F L O R E S C E N C E  S I N C E  D E V E L O P M E N T  OF THE I MMA T U R E  

BUDS I S A P P A R E N T L Y  S U P P R E S S E D  BY T H E S E  A U X I N  L E V E L S  ( 5 0 »

E f f e c t s  o n  f l o w e r  f o r m a t i o n  i n  t h e  t o m a t o  h a v e  a l s o  b e e n

O B T A I N E D  WI T H  OTHER COMPOUNDS WH I C H  ARE G E N E R A L L Y  NOT 

A C C E P T E D  AS T Y P I C A L  A U X I N S .  B OT H  2 , 3 , 5  T R 1 1 0 D O B E N Z 0 I C 

A C I D  ( I 5 j  65 ,  66 )  AND ( 2 - N A P H T H O X Y )  P H E N Y L A C E T I C  A C I D  {kO)  

AS WE L L  AS V A R I O U S  N - A R Y L P H T H A L A M 1 C A C I D S  HAVE BEEN FOUND 

TO I N C R E A S E  THE NUMBER OF FLOWERS WH I C H  D E V E L O P  I N A TOMAT O 

I N F L O R E S C E N C E  ( 5 0 .  T H I S  L A T T E R  GROUP OF COMPOUNDS AND 

E S P E C I A L L Y  THE N - M - T 0 L Y L P H T H A L A M  I C A C I D  D E R I  V AT I VE HAVE 

B E E N  S U C C E S S F U L L Y  USED W I T H  GR EENHOUSE  GROWN T OMA T OE S  TO 

I N C R E A S E  F R U I T  Y I E L D S  AS A R E S U L T  OF THE I N C R E A S E D  FLOWER 

NUMBERS ( 6 2 ) .

Z i m m e r m a n  a n d  H i t c h c o c k  ( 65 ) f i r s t  r e p o r t e d  t h e

E F F E C T I V E N E S S  OF T I  B A  I N FLOWER P R O M O T I O N  I N THE T O M A T O .

T h e y  f o u n d  t h a t  t h e  t r e a t m e n t  n o t  o n l y  i n c r e a s e d  f l o w e r

N U M B E R S ,  BUT A L S O R E S U L T E D  I N E A R L I E R  F L O W E R I N G  AND AT 

H I G H  C O N C E N T R A T I O N S  C O MP L E T E  " T E R M I N A T I O N "  OF THE P L A N T  

I N  A LARGE FLOWER C L U S T E R .  T H E Y  S U G G E S T E D  T H A T  T I  B A  R E ­

DUCED A U X I N  L E V E L S  I N THE P L A N T  AND I T S  E F F E C T  ON F L O W E R I N G  

WAS I N T E R P R E T E D  AS M E A N I N G  T HA T  THE NORMAL  L E V E L  OF E N D O ­

GENOUS A U X I N  I N THE TOMAT O P L A N T  WAS I N H I B I T O R Y  TO FLOWER 

F O R M A T I O N .

D e Z e EUW ( 1 2 ) ,  H OWE V E R ,  FOUND T H A T  T I  B A  PROMOTES 

F L O W E R I N G  I N T HE  TOMATO ONL Y  I F  Y O U N G ,  GROWI NG L E A V E S  ARE
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P R E S E N T  ON THE P L A N T .  I f T H E S E  YOUNG L E A V E S  WERE R E M O V E D ,  

T I B A  A C T U A L L Y  I N H I B I T E D  F L O R A L  I N I T I A T I O N .  I n C O N T R A S T ,

I - N A P H T H A L E N E  A C E T I C  A C I D  AT LOW C O N C E N T R A T I O N S  PROMOTED  

F L O W E R I N G  I N THE A B S E N C E  OF YOUNG L E A V E S ,  BUT I N H I B I T E D  

F L O W E R I N G  WHEN L E A V E S  WERE P R E S E N T .  D e Z e EUW ASS UMED AN 

A N T A G O N I S M  BE T WE E N  YOUNG L E A V E S  AND THE D E V E L O P I N G  I N F L O R ­

E S C E N C E ,  P O S S I B L Y  I N  C O M P E T I N G  FOR A V A I L A B L E  A U X I N S .  T I B A  

WAS THOUGHT  TO H A S T E N  THE M A T U R I T Y  OF THE YOUNG L E A V E S  AND  

T H E R E B Y  D E C R E A S E  THE C O M P E T I T I V E  E F F E C T  OF T H E S E  O R G A N S .

I F  - THESE I N T E R P R E T A T I O N S  ARE C O R R E C T ,  A U X I N S  WOULD A P P E A R  

TO BE R E Q U I R E D  FOR FLOWER F O R M A T I O N .

T h e  N - a r y l p h t h a l a m i c  a c i d s  h a v e  b e e n  e x t e n s i v e l y
I

S T U D I E D  BY T e U B N E R  AND W l T T W E R  ( 5 0 ,  5 ^  5 3 )  I N  R E L A T I O N  

TO T H E I R  FLOWER P R O M O T I N G  E F F E C T S  ON T OMA T O P L A N T S .  S h E N  

( • ^ 6) FOUND T H A T  D E V E L O P M E N T  OF THE S Y M P O D I A L  SHOOT WAS 

T E M P O R A R I L Y  R EDUCE D OR R E T A R D E D  A F T E R  T R E A T M E N T ,  O F F E R I N G  

A P O S S I B L E  E X P L A N A T I O N  FOR THE A C T I V I T Y  OF T H I S  COMPOUND 

I N  I N C R E A S I N G  F L O W E R I N G  I N  C O N N E C T I O N  W I T H  D e Z e E U W ' S  

H Y P O T H E S I S  P R E V I O U S L Y  D I S C U S S E D .  D e Z e E U W  A L S O  WO R K I N G 

W I T H  N - M - T  FOUND T H A T  I T  H A S T E N E D  L E A F  A G E I N G  I N  T R E A T E D

t o m a t o  p l a n t s  a s  D I D  T I B A ,  BUT w i t h  l e s s  i n h i b i t i o n  o f  

L E A F  GR OWT H .  He FOUND WHEN N - M - T  WAS A P P L I E D  AS A L A N O L I N  

P A S T E  ( I fo) TO THE A P E X  OF T O MA T O  P L A N T S ,  AN A C T U A L  R E D U C ­

T I O N  I N  FLOWER NUMBER R E S U L T E D  I F  YOUNG L E A V E S  WERE REMOVED 

AND A S L I G H T  I N C R E A S E  R E S U L T E D  WHEN T H E  YOUNG L E A V E S  WERE 

L E F T  ON THE P L A N T .
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S t r u c t u r e  a c t i v i t y  r e l a t i o n s h i p s  o f  a u x i n s

C o n s i d e r a b l e  i n t e r e s t  h a s  b e e n  s h o w n  i n  t h e  g e n e r a l

A R E A  OF MO L E C U L A R  S T R U C T U R E  AND B I O L O G I C A L  A C T I V I T Y  R E L A ­

T I O N S H I P  I N A U X I N S  AND " A U X I N - L I K E "  C O M P O U N D S .  I T SEEMS 

T H A T  AT P R E S E N T  THERE I S NO F I R M  B A S I S  FOR THE F O R M U L A T I O N  

OF E X A C T  R UL E S FOR THE S T R U C T U R E - A C T I  V I T Y  R E L A T I O N S H I P  

OF A U X I N S  DUE TO THE C O M P L E X I T Y  AND D I V E R S I T Y  OF THE V A R I O U S  

GROUPS OF A U X I N S  AND THE P O S S I B L E  V A R I A T I O N  I N  M E C H A N I S M  

B E T W E E N  THE D I F F E R E N T  G R O U P S .  H O W E V E R ,  A T T E M P T S  HAVE BEEN 

MADE TO G E N E R A L I Z E  S T R U C T U R A L  R E Q U I R E M E N T S  OF A U X I N S  AND 

HAVE P R O B A B L Y  HAD A P ROFOUND E F F E C T  ON S U B S E Q U E N T  S T U D I E S .

I N  T H I S  A R E A .

E a r l y  i n v e s t i g a t i o n s  r e v e a l e d  s e v e r a l  s t r u c t u r a l

F E A T U R E S  WERE REQU. I  RED FOR A U X I N  A C T I V I T Y .  T H E  F I V E  R E ­

Q U I R E M E N T S  C O N S I D E R E D  E S S E N T I A L  FOR A U X I N  A C T I V I T Y  BY W e NT 

AND T H I M A N N  I N 1 9 3 7  ( ^ O )  WE RE I

1 .  A R I N G  S Y S T E M  AS THE N UC L E U S

2 .  A t  l e a s t  o n e  d o u b l e  b o n d  i n  t h i s  r i n g

3 * A  s i d e  c h a i n  c o n t a i n i n g  a c a r b o x y l  g r o u p  ( o r  a

GROUP E A S I L Y  C O N V E R T I B L E  TO A C A R B O X Y L  G R O U P )

4 .  T h e r e  m u s t  b e  a t  l e a s t  o n e  c a r b o n  a t o m  be t w e e n

THE C A R B O X Y L  GROUP AND THE R I N G

5 .  A P A R T I C U L A R  S P A C I A L  R E L A T I O N S H I P  B E T WE E N  THE 

R I N G  AND THE C A R B O X Y L  G R O U P .

V e L D S T R A  ( 56 ) S U B S E Q U E N T L Y  C ON DE NS E D  T H E S E  R E Q U I R E ­

MENTS I N T O  THE F O L L O W I N G :
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1 .  A B A S A L  R I N G  S Y S T E M  W I T H  H I G H  S U R F A C E  A C T I V I T Y

2 .  A POL AR GROUP OF A C I D  C H A RA C T E R  I N A VERY D E F ­

I N I T E  S P A T I A L  P O S I T I O N  W I T H  R E S P E C T  TO T H I S  

R I N G  S Y S T E M ,

V E L D S T R A  AL SO P O S T U L A T E D  T HA T  A C E R T A I N  L I P O P H I L I C -  

H Y D R O P H I L I C  B A L A N C E  B ET WE EN THE TWO PARTS OF THE MO L E C U L E  

WAS E S S E N T I A L .

A R EC E NT  T HEORY PROPOSED BY W a I N  ( 58 )  C O N S I D E R S  

A U X I N S  OF THE A R Y L A L K Y L -  AND A R Y L O X Y A L K Y L  C A R B O X Y L I C  A C I D  

T YPES BUT NOT THE A R Y L C A R B 0 X Y L I C  A C I D S  SUCH AS THE B E N Z O I C  

A C I D  S E R I E S .  He CONCL UDE S T HA T  AN A C T I V E  M O L E C U L E  OF T HESE 

S E R I E S  MUST I N C L U D E  1 )  A F L A T  R I N G  S Y S T E M ,  2 )  A HYDROGEN 

ATOM ON THE A L P H A  CARBON OF THE C A R B O X Y L I C  A C I D  S I D E  C H A I N ,  

3 )  A S P E C I A L  C O N F I G U R A T I O N  OF THE S I D E  C H A I N  W I T H  R E S P E C T

TO THE R I N G ,  AND F I N A L L Y  4 ) FREE R O T A T I O N  OF THE S I D E  C H A I N

ABOUT THE BOND J O I N I N G  I T  TO THE R I N G .  T H E S E  R E Q U I R E M E N T S  

WERE I N T E R P R E T E D  AS I N D I C A T I N G  A THRE E P O I N T  A T T A C H M E N T  

AT THE S I T E  OF A C T I V I T Y .

J O N S S O N  ( 2 3 ,  2 4 )  MADE A S I M I L A R  I N T E R P R E T A T I O N  OF 

THE S T R U C T U R A L  R E Q U I R E M E N T S  A L T H OU GH  MUCH MORE D E T A I L E D  I N 

D E S I G N .  H e R E C E N T L Y  M O D I F I E D  T H E S E  E A R L I E R  R E Q U I R E M E N T S  

TO THE f o l l o w i n g :

I .  A n U N S A T U R A T E D  R I N G  N UCL EUS  OR OTHER A T O M I C  

A RR A N G E ME N T  F O R M I N G  A F L A T  AREA OF R E A S O N A B L E  

E X T E N S I O N .
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2 .  A S I D E  C H A I N  C A R R Y I N G  A C A R B O X Y L  GROUP OR OTHER 

A C I D I C  GROUP WH I C H  MUST NOT BE S I T U A T E D  AT A 

Q U A T E R N A R Y  CARBON ATOM OR O T H E R W I S E  G R E A T L Y  

H I N D E R E D  S T E R  I C A L L Y  .

3 . T h e  s i d e  c h a i n  m u s t  b e  a b l e  t o  a s s u m e  a s p a c i a l

O R I E N T A T I O N  I N  WH I C H  THE ATOMS J O I N I N G  THE R I N G  

ND THE C A R B O X Y L  G R O U P ,  I N C L U D I N G  THE CARBON 

A OM OF THE L A T T E R , ARE S I T U A T E D  A L MOS T  I N  THE 

P L A N E  OF THE R I N G  F O R M I N G  A P S E U D O - R I N G  W I T H  

THE C A R B O X Y L  GROUP CL OSE TO THE O R I G I N A L  R I N G  

AND NEAR THE C ENT ER OF THE E X T E N D E D  R I N G  S Y S T E M  

THUS F O R M E D .

k. A t  L E A S T  ONE S I D E  o f  THE p l a n e  OF THE E X T E N D E D  

R I N G  S Y S T E M  MUST BE F REE OF ATOMS OTHER THAN 

HYDROGE N AND ONE OF THE C A R B O X Y L I C  OXYGEN ATOMS 

P R O J E C T I N G  OUT FROM I T .

5 . T h e  e x t e n d e d  r i n g  s y s t e m  m u s t  h a v e  a h i g h  i n t e r ­

f a c i a l  A C T I V I T Y .

6 . An O P T I C A L  C O N F I G U R A T I O N  c o r r e s p o n d i n g  t o  t h e  

D - S E R I E S  OF t h e  A M I N O  A C I D S .

T h e s e  r e q u i r e m e n t s  w e r e  t h o u g h t  b y ' J o n s s o n  t o  c o v e r

A L L  GROUPS OF A U X I N S  I N C L U D I N G  COMPOUNDS NOT P O S S E S S I N G  A 

R I N G  N U C L E U S .  T H E S E  R E Q U I R E M E N T S  ARE Q U I T E  S I M I L A R  TO 

THOSE D E S C R I B E D  BY W a I N E X C E P T  T H A T  THE H Y DROGEN ATOM ON 

THE A L P H A  CARBON I S NOT S P E C I F I C A L L Y  R E Q U I R E D  BUT  R AT HER
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T H A T  T HE R E  MUST NOT BE A GROUP P R E S E N T  AT T H I S  P O S I T I O N  

WH I C H  COULD CAUSE S T E R I C  H I N D R A N C E  AT THE R E C E P T O R  S I T E .

A SOMEWHAT D I F F E R E N T  A P P R O A C H  TO T H I S  P R O B L E M HAS

B E E N  P O S T U L A T E D  BY Mu I R AND H a N S C H  ( 3 8 )  WHO E N V I S I O N  A

C H E M I C A L  R E A C T I O N  O C C U R R I N G  B E T WE E N  AN U N S U B S T I T U T E D  CARBON 

ATOM I N THE A U X I N  R I N G  ORTHO TO THE S I D E  C H A I N  AND A S U L F -  

H Y D R Y L  GROUP OF THE P R O T E I N  AT THE S I T E  OF A C T I O N .  A

S ECOND R E A C T I O N  BET WE E N  THE C A R B O X Y L  GROUP OF THE A U X I N

AND AN A M I N O  GROUP OF ' THE P R O T E I N  WAS A L S O P O S T U L A T E D .

T h i s  f r e e  o r t h o  p o s i t i o n  h a s  s i n c e  b e e n  m o d i f i e d

TO BE A R E Q U I R E M E N T  ONL Y  FOR THE P H E N O X Y A C E T  I C A C I D S .

I n  THE B E N Z O I C  A C I D  S E R I E S  WHERE THE 2 ,  6 D I S UBS T.| T UT E D 

FORMS SHOW A C T I V I T Y ,  T HE Y ASSUME T HA T  THE A C T I V A T I N G  I N ­

F L U E N C E S  OF THE C A R B O X Y L  GROUP FAC I L I T A T E D  ‘ N U C L E O P H I  L I C  

R E P L A C E M E N T  OF ONE C H L O R I N E  A T O M .  T H E Y  FOUND I N C R E A S E D  

C H L O R I D E  I ON C ON T E N T  OF T I S S U E  T R E A T E D  W I T H  2 , 6  D I - C H L O R O -  

B E N Z O I C  A C I D  AND T H I S  I S C I T E D  AS S U P P O R T I N G  E V I D E N C E  FOR 

T H I S  R E A C T I O N  ( 38 ) .  T h e  F E A S I B I L I T Y  OF T H I S  I S Q U E S T I O N ­

A B L E ,  H O WE V E R ,  S I N C E  I N C R E A S E D '  C H L O R I D E  C ONT ENT  WAS FOUND 

FROM BOTH A C T I V E  AND I N A C T I V E  F O R M S ,  SUCH AS THE 2 , U —D 1 — 

C H L O R O B E N Z O I  C AC I D D E R I V A T I V E  ( 38 ) .

S e v e r a l  w o r k e r s  ( 3 0 ,  ^ 3 )  h a v e  p o s t u l a t e d  v a r i o u s

M E T A B O L I C A L L Y  C O N T R O L L E D  CHANGES I N  THE S T R U C T U R E  OF THE 

A U X I N  M O L E C U L E ,  BUT  AS J O N S S O N  ( 2 ^ )  P O I N T S  O U T ,  I T  I S 

D I F F I C U L T  TO F I N D  R E A C T I O N S  WH I C H  ARE L I K E L Y  TO OCCUR I N 

A L L  THE D I V E R S E  T Y P E S  OF COMPOUNDS WH I C H  ARE KNOWN TO 

P OS S E S S  A U X I N  A C T I V I T Y .
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B i o l o g i c a l  a c t i v i t y  o f  t h e  N - a r y l p h t h a l a m i c  a c i d s

T h e  " f r u i t - s e t t i n g "  a c t i v i t y  o f  a n u m b e r  o f  d e r i v a -
I

T I V E S  OF THE N - A R Y L P H T H A L A M I C  A C I O S  WAS F I R S T  R E P OR T E D  I N
I

1 9 ^ 9  b y  H o f f m a n  a n d  S m i t h  ( 20 ) .  T h e  s u b s e q u e n t  d i s c o v e r y  

b y  T e u b n e r  a n d  W i t t w e r  ( 50 ) o f  t h e  f l o w e r  p r o m o t i n g  e f f e c t

o f  THE N - M - T  D E R I V A T I V E  WH I C H  R E S U L T E D  I N  I N C R E A S E D  Y I E L D S  

OF GRE EN H OU SE  GROWN T OMAT OES  S T I M U L A T E D  F UR T H E R  I N T E R E S T  

I N T H I S  GROUP OF C OMP O U N D S .

A NUMBER OF C H L O R O -  AND ME T H Y L  S U B S T I T U T E D  N - P H E N Y L -  

P H T H A L A M I C  A C I D S  WERE FOUND TO P O S S E S S  FLOWER F O R M I N G  A C T I V I T Y  

AND THE S T R U C T U R A L  R E Q U I R E M E N T S  OF T H I S  GROUP OF COMPOUNDS  

FOR A C T I V I T Y  I N  F L O W E R I N G  D I F F E R E D  SOMEWHAT FROM OTHER " a U X I N -

l i k e "  c o m p o u n d s  ( 52 ) .  T h e y  s u b s e q u e n t l y  f o u n d  t h a t  m o d i f i ­

c a t i o n  i n  m o l e c u l a r  s t r u c t u r e  r e s u l t e d  i n  s i m i l a r  r e s p o n s e s

I N T OMA T O F L O W E R I N G ,  P A R TH E N 0 C A R P I C D E V E L O P M E N T  OF T OMAT O  

O V A R I E S ,  AND THE A v ENA C O L E O P T I L E  S T R A I G H T  GROWTH B I O A S S A Y  

( 5 * 0 .  T h e y  c o n c l u d e d  t h a t  b o t h  o r t h o  a n d  m e t a  s u b s t i t u t i o n

OF C H L O R O -  OR ME T H Y L  GROUPS E N H A N C E 0  THE A C T I V I T Y  OF N -  

P H E N Y L P H T H A L A M I C  A C I D  AND FOUND THE 2 , 3  AND 3 * 5  D I C H L O R O -  

AND THE 2 , 3 , 5  TR I C H L O R O P H E N Y L P H T H A  LAM I C A C I D S  WERE THE MOST 

A C T I V E  T E S T E D .  I n C O N T R A S T ,  PARA AND D l - O R T H O  S U B S T I T U E N T S  

E I T H E R  REDUCED OR HAD NO E F F E C T  ON B I O L O G I C A L  A C T I V I T Y  ( 5 ^ ) .

T h e y  c o n c l u d e d  t h a t  m o d i f i c a t i o n  o f  s t r u c t u r e  t h r o u g h

V A R I O U S  S U B S T I T U T I O N S  OF M E T H Y L -  AND CHL ORO GROUPS ON THE  

P H E N Y L  R I N G  HAD THE SAME E F F E C T S  ON A U X I N  A C T I V I T Y  AS ON 

A C T I V I T Y  I N  T OMA T O FLOWER F O R M A T I O N .  O n THE B A S I S  OF
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T HE S E  O B S E R V A T I O N S ,  T E U B N E R  ET A L .  ( 5 * 0  HAVE H Y P O T H E S I Z E D  

T H A T  THE N - A R Y L P H T H A L A M I C  A C I D S  ACT AS A U X I N S  I N  T H E I R  

E F F E C T S  ON TOMAT O F L O W E R I N G .

G u L L S T R OM ET A L .  ( 1 7 )  C O N D U C T I N G  R E S I D U E  S T U D I E S  ON 

N - M - T  FOUND T H A T  R A P I D  H Y D R O L Y S I S  OF THE M O L E C U L E  OCCURRED  

R E S U L T I N G  I N THE F O R M A T I O N  OF THE FREE P H T H A L I C  A C I D  AND 

M - T O L U I D I N E .  T H E Y  FOUND T HA T  THE RATE OF H Y D R O L Y S I S  

R A P I D L Y  I N C R E A S E D  W I T H  I N C R E A S I N G  T E M P E R A T U R E  AND LOWER

p H .  T e u b n e r  a n d  W i t t w e r  ( 50 ) r e p o r t e d  t h a t  s o l u t i o n s  o f  

N - m - t  s t o r e d  f o r  o n e  t o  t w o  d a y s  h a d  n o  e f f e c t  o n  t o m a t o

FLOWER F O R M A T I O N .  S H E N  ( H 6 )  A L S O  S T U D I E D  THE E F F E C T S  OF 

A G E I N G  ON A C T I V I T Y  OF N - M - T  AND FOUND T H A T  THE C H E M I C A L  

WAS I N E F F E C T I V E  I N I N C R E A S I N G  F L O W E R I N G  I N  T OMAT O A F T E R  

FOUR D A Y S .  HER S T U D I E S  WERE I N C O N C L U S I V E  AS TO WHET HER 

T H E  I N A C T I V A T I O N  OF THE S O L U T I O N  WAS DUE M E R E L Y  TO H Y D R O L Y ­

S I S  OR WHETHER P O S S I B L E  I N T R A M O L E C U L A R  CHANGES R E S U L T E D  I N  

AN I N A C T I V E  F OR M.

M e c h a n i c a l  h a r v e s t i n g  o f  t o m a t o e s

T h e  r e c e n t  d e v e l o p m e n t  o f  m e c h a n i c a l  h a r v e s t i n g

E Q U I P M E N T  FOR F I E L D  GROWN T OMA T OE S  HAS S T I M U L A T E D  C O N S I D ­

E R A B L E  I N T E R E S T  I N T H I S  A R E A .  R | E S  AND S T O U T  HAVE

R E P OR T E D  C O N S I D E R A B L E  PROGRESS I N  THE D E V E L O P M E N T  OF T H I S  

H A R V E S T E R ,  BUT AL SO P O I N T  OUT S E V E R A L  P R OBL E MS  WH I C H  MUST 

BE R E S O L V E D  BEF ORE P R A C T I C A L  USE OF T H E S E  M A C H I N E S  BECOMES 

A R E A L I T Y .  F l R S T  AND FOREMOST AMONG T H E S E  P R OBL E MS  I S T H A T  

THE MA C H I N E  B E I N G  D E V E L O P E D  CUTS OFF THE P L A N T S  AT GROUND
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L E V E L  AND S U B S E Q U E N T L Y  S H A K E S  THE F R U I T  LOOSE FROM THE

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

W I T H  THE P R E S E N T  S Y S T E M  OF S E V E R A L  HAND H A R V E S T S .  T HU S  

THE " c o n c e n t r a t i o n "  OF Y I E L D S  I N T O  A LARGE S I N G L E  H A R V E S T  

I S  N E C E S S A R Y  I N ORDER TO O B T A I N  Y I E L D S  OF S U F F I C I E N T  MA G­

N I T U D E  W I T H  THE M E C H A N I C A L  H A R V E S T E R .

O n e  A P P ROA CH TO T H I S  P R O B L E M I S t h r o u g h  THE D E V E L ­

OPMENT OF C U L T I V A R S  WH I C H  N A T U R A L L Y  D E V E L O P  C O N C E N T R A T E D

y i e l d s .  C o n s i d e r a b l e  p r o g r e s s  h a s  b e e n  m a d e  t h r o u g h  t h e

D E V E L O P M E N T  OF EPOCH AND C L O S E L Y  R E L A T E D  S T R A I N S .  T H E S E  

S E M I - D W A R F  T Y P E  P L A N T S  CAN BE P L A N T E D  AT VERY H I G H  P L A N T  

P O P U L A T I O N S  WH I C H  R E S U L T  I N  H I G H  Y I E L D S  PER ACRE FOR A 

S I N G L E  H A R V E S T  A L T H OU GH  Y I E L D S  PER P L A N T  ARE Q U I T E  LOW.

A SECOND APP R OA CH  TO T H I S  P R O B L E M OF C O N C E N T R A T I N G  

Y I E L D S  I S THROUGH THE USE OF C H E M I C A L S  SUCH AS N - M - T  

WH I C H  I N D U C E  I N C R E A S E D  FLOWER NUMBERS PER C L U S T E R  AND 

T H E R E B Y  I N C R E A S E  THE NUMBER OF F R U I T  U N I F O R M L Y  R I P E N I N G  

ON A P L A N T .  T H E  R E S U L T S  O B T A I N E D  FROM THE USE OF T H I S  

C H E M I C A L  W I T H  G R E E N H OU S E  GROWN T OMA T OE S  I N D I C A T E  T HA T  

T HE S E  COMPOUNDS CAN BE USED ON A P R A C T I C A L  B A S I S  I N ORDER 

TO I N C R E A S E  Y I E L D S  BY I N C R E A S I N G  THE NUMBER OF F L OWERS 

PER I N F L O R E S C E N C E .
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Ma t e r i a l s  a n d  M e t h o d s  

T o m a t o  f l o w e r i n g  s t u d i e s

I n  a l l  g r e e n h o u s e  s t u d i e s ,  u n l e s s  o t h e r w i s e  i n d i ­

c a t e d ,  THE C U L T I V A R  MI  CH I G A N - O h I 0 H Y B R I D  WAS USED T H R O U G H ­

OUT T H E S E  I N V E S T I G A T I O N S .  I t I S I M P O R T A N T  TO NOTE T HA T  

T H I S  C U L T I V A R ,  D E S P I T E  I T S  H O R T I C U L T U R A L  N A M E ,  MAY NOT 

R E P R E S E N T  A TRUE H Y B R I D  WH I C H  I N B O T A N I C A L  N O M E N C L A T U R E  

I S  R E S T R I C T E D  TO PRODUCT S OF I N T E R S P E C I F I C  C R O S S E S .  On  

T HE  OTHER H A N D ,  H I G H  R E S I S T A N C E  TO F U S A R I U M  W I L T  S U G GE S T S  

T H A T  L .  P I M P I N E L L I F O L I U M  MAY HAV E B E E N  I N V O L V E D  I N I T S  

A N C E S T R Y .  S | N C E  THE A N C E S T R Y  OF THE TWO I M M E D I A T E  P A R E N T S ,

M i c h i g a n  S t a t e  F o r c i n g  a n d  O h i o  WR 3 ,  is o b s c u r e ,  i t  i s

L O G I C A L  TO REF ER TO T H I S  C U L T I V A R  AS A H A L F - B R E E D  R E S U L T ­

I NG FROM A CROSS W I T H I N  THE S P E C I E S  L .  E S C U L E N T U M .  S e EDS 

WERE SOWN I N  S T E R I L I Z E D  M E T A L  F L A T S  C O N T A I N I N G  P R E S O A K E D

V E R M I C U L I T E .  T h e  SEEDS WERE U S U A L L Y  G E R M I N A T E D  AT 7 5  T0 
0

8 0  F  AND T H E N  T R A N S F E R R E D  TO A GR E E N H OU S E  W I T H  A T E M P E R -  

A TU R E  OF 7 5 °F D U R I N G  C L E A R  DAYS AND 65°F D U R I N G  CL OUDY

d a y s .  T h e  n i g h t  t e m p e r a t u r e  w a s  m a i n t a i n e d  a t  65 ° F

T H R OU GH OU T  THE D E V E L O P M E N T  OF THE P L A N T S .  T h e  S E E D L I N G S  

WERE T R A N S P L A N T E D  TO S T E R I L I Z E D  4 - I N C H  C L A Y  POTS OF S O I L  

ABOUT THE T I M E  OF C O T Y L E D O N  E X P A N S I O N  AND T HE N  TO 8 - I N C H  

C L A Y  POTS OF S O I L  WHEN 7H E P L A N T S  WERE A P P R O X I M A T E L Y  12  

I N C H E S  H I G H .  T h e  S O I L  USED T HR OU GH OU T  T HE E X P E R I M E N T  WAS

a 2 : 2:1 s t e a m  s t e r i l i z e d  m i x t u r e  o f  s i l t y  c l a y  l o a m  s o i l ,

COMPOST AND SAND R E S P E C T I V E L Y .  T H E  S E E D L I N G S  WERE FED
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