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S o i l  applications of nitrogeneous f e r t i l i s e r s  accelerate the  growth rate 
of t rees ,  but the  response is  variable. T h i s  i s  at t r ibuted t o  several factors,  
e i t h e r  s ingly or in combination, influencing the  physiological proaesses within 
the t ree .  An understanding of the  e f fec t  of added nutrients on these processes 
would a i d  in the select ion of stands where treatment would be most rewarding. The 
aooelerated growth of 20-year-old Douglas-fir due t o  f e r t i l i za t ion  w a s  investigated 
t o  determine i f  the  response could be a t t r ibuted  t o  inareased l ea f  s i ze  and 
improved photosynthetic efficiency of leaves. 

Branch- and led-growth measurements were made on main branches of 
f e r t i l i z e d  and untreated t rees .  Leaf areas were calculated from measurements of 
leaf length and width. Photosynthesis was measured f o r  different  aged, shoots a t  
various l i g h t  in tens i t ies  a t  air temperature of 20°C and respiration from the  r a t e  
of C* evolution in the  dark. Water s t r e s s  of the  t rees  was determined with a 
pressure bomb and chlorophyll concentration in an acetone extraotion. Radial 
growth w a s  measured from increment cores a t  breast height and basal area increments 
oonputed. 

Growth increased considerably a f t e r  f e r t i l i z a t i o n  and by the fourth 
growing 8eaBon a f t e r  treatment the  basal area increment of the  f e r t i l i zed  t r ees  
exceeded t h a t  of the  untreated t r ees  by 80 peroent, height growth w a s  50 percent 
grea ter  but specif ic  gravity of the  wood was 12 percent less .  On the t reated t ree8  
t h e  surface area of individual leaves was 20 percent larger,  more shoots developed 
and number of leaves per shoot increased by about 50 percent. Rates of photosynthesis 
and respirat ion were similar on f e r t i l i z e d  and unfer t i l ized t rees ,  and decreased 
with increase in leaf age; r a t e  of respirat ion was f a i r l y  constant f o r  different  
age ehoots on untreated t rees ,  but  on those tha t  were f e r t i l i z e d  a t  was highest in 
t h e  young shoots. In  the  year of f e r t i l i za t ion ,  t o t a l  nitrogen content of the 
current year's fol iage of t rea ted  t r ees  was 2 t o  3 times i n  excess of tha t  i n  
control t r ees  and the  chloropbyll content 40 percent greater. 

Increased growth was re la ted  t o  Increase i n  amount of foliage, but other 
factors  may be important. In  the  year of f e r t i l i za t ion ,  basal area increment 
increased by 65 percent and height growth by 30 percent, but in tha t  year leaf 
surface area per current shoot increased by only 20 percent and the  number of shoots 
developed in excess of the  normal was minor. Although the  photosynthetic efficiency 
of leaves was similar f o r  t rea ted  and control t rees  a t  t he  time of the  study (August- 
September), this property should be investigated a t  other times of the  year. The 
poss ib i l i t y  of a more favourable water s t a tus  of t h e  leaves from increased root 
growth due t o  improved nitrogen concentration a lso  warrants fur ther  investigation. Tv 
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