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Introduction 
Vegetative propagatioa is a valuable tml which facilitates 

basic genetic research and practical tree improvement pro- 
grams (LIBBY 1974 a). Since cottonwoold plantations can be 
established by planting stem cuttings, goud rooting ability 
is a very important criterion in selecting clones for com- 
mercial culture (SCHREINER 1970). Rooting ability is genetic- 
ally controlled, responsive to selection (WILCOX and F A R M ~ R  
1968), and transmitted to progeny (HEIMBURGER 1940). ZSUFFA 
(1976) recently reviewed the factors affecting rooting of 
cottonwood cuttings. 

Variation in rooting ability associated with geographic 
origins (provenances), parent trees (family), and individual 
clones within families were evaluated in this experiment. 

Materials and Methods 

Cottonwood cuttings used in this study were part of the 
cooperative tree improvement project of the North Central 
Agricultural Experiment Stations (NC-99). Four clones each 
of 48 open-pollinated families from seven provenances were 
included in a greenhouse test, and 188 clones from 47 fam- 
ilies were represented in a field evaluation. Experimental 
design was a split-split-plot with four replications of a 
single cutting plot with family as main plot, clone as sub- 
plot and cutting position as the sub-sub-plot. 

Eight wands of similar size, 2 m. long, were harvested 
from each clone in the stool bed in late January. They were 
stored at 5O C. Cuttings 25 Cm. long which were free from 
defect and disease were selected from tip, middle and base 
of the wands. Positions of the cutting, excep for the apical 
one, were relative rather than absolute, and varied some- 
what from clone to clone. Diameter of each cutting was 
measured at mid-point. They ranged from 3-8 rnrn., 6-20 
mm., and 9-31 mrn., respectively, for apical, middle and 
basal cuttings. 

The greenhouse test was planted soon after collection c;f 
cuttings in a conventional rooting bench with moist sand 
as a medium. Air temperature in the greenhouse averaged 
21° C. Cuttings were lifted and roolts counted in late Feb- 
ruary after 4 weeks in the bench. The field test was plantcd 
May 1 at Linculn, Nebraska in a silt loam soil. The cuttings 
were lifted and rooting evaluated during the first weck 
of June. Soil was moist at planting and during the test due 
to ample rainfall. 

Analyses of variation follow the format for split-split plot 
design (Tab le 1). Satterthwaite's approximate F-test was 
used to determine the effed of families (o*~) and families 
within geographic origins (02f(g)) (SNEDECOR and COCHRAN 
1967, P. 369). 

Heritabilities of clonal means in both narrow sense (h") 
and broad sense (h2,) were estimated by adopting the model 
suggested by BURDON and SHELBOURNE (1974). 

Variance colmponents of various sources are explained in 
Table 1. 

Results 

Number of roots initiated varied widely amang clones. 
Ruot systems ranged from barely initiated to well develop- 
ed. Cuttings with more rmts had the best developed root 
systems. The correlation between number and length of 
roots was highly significant, r = 0.85 in the greenhouse test. 
The effects of geographic olrigin, family, clone, and position 
on the wand were all statistically significant (Table 2). 
Variance components of position-family and posiiton-clone 
interactions were relatively smaller than those of the main 
effects. There is appreciable genetic variation at all three 

Table 1. - Variance anaiysis used to estimate the effect of clone, family, geographic origin and parent 
shoot position on the rooting of cuttings. All effects except position were considered to be random 

S o u r r c  o f  
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K r p l  i c .n t  i o r i s  (K) 3 3  
F a m i l i e s  ( F )  4 6  47 n

7  + pn'  

<k:opr.iptiic o r ig i i i : ;  ( G )  6 6 

1 : sn i i l i c s  ( F ) / G  4  0 4 1  
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c ( f )  

K x ( C ) / F  ( e r r o r  I > )  4 2 3  432  o' + p o 2  r c ( i )  

P o s i  t i o r i s  (1 ' )  2  2 o 7  + r u 2  p c ( f )  + r c o Z p f  + r f c e z  

P x  F 9 2  9 4  o 2  + r u 2  

I' x ((:)/F 
P f  

282 2 8 8  o' + r o 7  

p c ( f )  
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9: r .  p ,  f a n d  c t l i e  number  o f  r e p l i c a t i o n s ,  p o s i t i o n s ,  f a m i l i e s  a n d  c l o n e s  w i t h i n  f a m i l i e s .  
k = 2 7 4 . 3  a n d  2 6 7 . 6  f o r  g r e e n h o u s e  a n d  f i e l d  t e s t s  r e s p e c t i v e l y  b e c a u s e  o f  u n e q u a l  number  
« f  f a m i l i e s  w i t h i n  d i f f e r e n t  g e o g r a p h i c  o r i g i n s .  

I) Published as Journal Paper No. 5254, Journal Series, Nebraska levels - among clones, among family, arid among regions 
Agricultural Experiment Station. Research reported was conducted 0f geographic origin (Table 2). Both narrow and broad- 
under project 20-28. sense herit.abilits of clonal means was high. - 
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Clones of Nebraska and Minnesota-Wisconsin origins 

Research Scientist, petawawa Forest Ex~er iment  Station. Chalk produced significantl~ higher number of roots than other 
River, Ontario. origins (Table 3)  (Figure 1). Reisults of greenhouse and field 
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