


By: Thomas A. Dierauf 

. 
A FIVE-YEAR STUDY 
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ABSTRACT 

OF DIFFERENT SAWDUST AND N I  
A LOBLOLLY PINE NURSERY 

Three sawdust Sate , 1 / 2 ,  1, and 1 1 / 2  inches t i l l ed  i n  just 
before seeding; and t o nitrogen rates, operat'onal and twice 
operational, were tas te  over a 5-year period. Top clipping versus 
no clipping were added s treatments af ter  the seco d year, and the 
f i f t h  year also include a 1.5 nitrogen rate. i i 

The heavier gawdu t rates tended to reduce growth in the 
seedbeds slightly, ml ss supplemented with extra nitrogen. The 
heavier nitrogen rates ended t o  increase diameter g owth but reduce 
height growth, especial y with the lighter sawdust r i 

In the f ield,  a f te  3 seasons, there were no co s is tent  effects 
of either sawdust or n i  rogen rates on survival or h ight, except in 
the fourth year when the heavy nitrogen rate reatly reduced 
survival of seed l iqs  tored over winter. Averag' g a l l  5 years, 
there was a very s l ight  tendency for heavy sawdust rates to reduce 
third year heights an heavy nitrogen rates to  increase them. 
Top-clipping consistent y improved survival and h d no effect on 
third year height. i 

INTRODUCTION 

The Virginia 
pine seedlings a t  
matter, sawdust is Addi+ 
tional nitrogen, 
sat isfy the needs 
a series of five 
observe the 
morphology 
90 percent sand. 

PROCEDURE 

The five 
combinations of sawdust 
same three rates of applicatioa 
of approximately 4 The 1 incli 
and 14 inch rates plus aq 
additional 4 or 1 
sawdust applied 

L.j  
seeding. 



There were two nitrogen rates common to all five studies, and a third wap 
included in the last stddy. The basic two nitrogen rates were that year I s  
operational rate for the nur ery as a whole (IN) and twice this rate (2N). Ih 
the 1985 study, we added a 14N rate as well. The actual 1N quantities of 
elemental nitrogen for each f the studies is given in Table 1. b 

Table 1. Total operational pplication of elemental nitrogen (IN) by year. 1 
y.ar I Pounds of N 

All other cultural trea ments were the same as applied to the nursery as 
a whole. All plots were to -clipped two times in 1981 and 1982, and three 
times in 1983, 1984, and 198 . However, beginning in 1983, the center half of 
each treatment plot was left unclipped, so that we could observe the effect of 
the different sawdust and n'trogen rates on unclipped, as well as clipped, 
seedlings. We did this bkca se the 2N rate reduced height growth in the 1981 
and 1982 studies (except fo the heavy sawdust rate in 1982), and the top 
clipping obscured the magpit de of this reduction by clipping more heavily in 
the IN plots. 1 

Treatments were in from four to nine different seedbeds, 
widely distributed Individual treatment plots were 10 feet 
long, making each feet long. Before applying the additional @ 
.sawdust, we first we laid strips of wood, 10 feet lon 
and either 1/2 or bed and sprea 
sawdust between board back and fourth acros$ . . 
these guide to obtain a smooth layer of 

rotavated into the soil am# 
the plots again after 
sides of the section, 

the ends of each 
plot. 

wide across the seedbed, wer& 
was lifted, the seedlings froni 

each of the 8 drill separately with twistems. Later, each 
sample was counted row by drill row. One of the 4 lots wag 
used to randomly planting in the field and the other 3 
were saved to and top length. Table 2 summarized 
the number of 

For the 1983, 1984, and 
plot unclipped, the clippbg 
board of the proper width to 

1985 studies, in which we left a portion of each 
was done by hand. Shears were run along a guide 
give the desired clipping height. 



Table 2. Numbers of see4be replications, samples per plot, samples per 4 treatment, and tot 1 number of samples by year, 
- 

* In 1983, 1984, and 19851, h If of each treatment plot was top-clipped and 
half was not. Two samples were lifted from each half. a 

Seedbed Numb~r of 
Year - Reps Pqr 

SEEDBED RESULTS 

Samples Number of Samples Total PJumber 
Plot Per Treatment of Samples 

rates, and the 
1~-ll inch plots were years and some 

diameter, wa$ 
also reduced by 

rate. Eve@ 
growth wa$ 

Figures 1-10. 

FIELD SURVIVAL AND HEIGHT 
I 

From the many sarnplles to sample root collar diameter and top 
length, we selected samples for planting in the field. Somd 
seedlings were soon after lifting, and other seedling4 
were placed in 3 months and then planted. A 20 seedlina 
row of each each randomized block, 3 blocks in each 
year except blocks. Seedlings were measured at ages 
1, 2, and 3. 

None of the sawdust treatments had a consistent effect on 
field performance, either 
11-20). The 2N rate in 
three months, especially 
gen treatments for each 
1982, 1983, and 1985 in Virginia, where1 
severe winter storage, for 
seedlings for 2 or 
3 months before planting. 

There was a very slight for the 2N rate to increase growth in 
the field and the heavier to reduce growth. This can be seen in 
Table 5, where the 5 for seedlings that were top 
clipped. 



Treatment Dia. H t .  No. 
1/2 inch  - l N  8.1 31.3 

4.58 7.6 31.7 
4.88 8.6 31.4 
4.54 7.4 32.6 

14 inch  - 1 N  4.92 8.8 36.7 34 7.9 47.3 
4.60 7.9 38.2 74 8.2 43.9 

Treatment Clipped 
1/2 inch  - 1 N  yes  

4.90 9.7 41.0 
4.63 6.9 39.7 
4.92 8.4 38.9 

1 inch  - 1 N  yes  4.45 6.9 38.5 
4.84 9.6 39.7 
4.66 6.7 38.8 
4.85 8.3 38.4 

lf inch  - I N  yes  4.60 7.1 37.4 
4.84 9.4 41.4 
4.68 7.0 37.2 
4.95 8 .9  41.6 

1 inch  - I N  



Root 
collar 3 

diameter 
(32nds of 
an inch) 2 

Figurle 1. 

1112 inch 1 inch 

Root collar diameter at lifting, 198 study. 1 

{ 1/2 inch 

Figyre 4. Top length at lifting, 1981 study. I 

To P 
length 

(inches) 

1 inch 1 1/2 inch 



Figure . Root collar diameter at lifting, 1982 study. J 

Root 
collar 

diameter 
(32nds of 
an inch) 

Figu~re 4 Top length at lifting, 1982 study. I 

To P 
length 6 

(inches) 



Root 
collar 

diameter 
(32nds of 
an inch) 

Figwrb 5. 

Uncllpped Cllpped Uncllpped Cllpped Uncllpped 

1 inch 1 1/2 inch 

Root collar diameter at lifting, 1983 study. 

TOP 
length 

(inches) 

Figune 6. 

d Uncllpped Cllpped Uncllpped Cllpped Uncllpped 

1 inch 1 1/2 inch 

Top length at lifting, 1983 study. 



Root 
collar 

diameter 3 

(32nds of 

F i g u r e  7. 

an inch) 
2 

R o o t  collar d i a m e t e r  at l i f t ing,  1984 study .  

CHp ed Unclipped Cllpped Uncllpped Clipped Uncllpped 
//2 i n c h  1 inch' 1 112 i n c h  

F i g u r e  6 Top l e n g t h  a t  l i ft ing, 1 9 8 4  s tudy .  

TOP 
length 

(inches) 

Clipped Uncllpped Clipped Unclipped Clipped Uncllpped 
1/2 i n c h  1 i n c h  1 1 /2  i n c h  



ollar diameter at lifting, 1985 study. 

1 1 / 2 N  m 2 N  

4 
Root 
collar 

diameter 3 

(32nds of 
an Inch) 2 

clipped Cllpped Uncllpped Cllpped Uncllpped 

1 inch 1 1/2 inch 

6 
length 

(inches) 
4 

Figure 10, Top 

1 

Cllpped Uncllpped Clippod Uncllpped 

1 inch 1 1/2 inch 

length at lifting, 1985 study. 

@H11/2,,, r*"rrl2N 

1 2  



Table 4. Average s u r i v i v  1 percent  and height  ( i n  f e e t )  a t  age 3, by 
p lan t ing  b t e ,  reatment, and year. 

Treatment 12/16 
TIN 88.3 

Means 

2N 90.0 
5.3 

71.7 80.8 5.2 5.2 5.2 
l i n c h ,  I N  95.0 70.0 82.5 5.0 4.8 

2N 91.7 
4.9 

78.0 84.8 5.3 5.2 5.2 
l I i n c h , l N  81.7 71.7 76.7 4.9 4.8 

2N 93.3 
4.8 

76.7 85.0 5.0 4.6 4.8 

Means 90.0 75.8 82.9 5.1 5.0 5 . 0  
I 

~hi -v iva l  
12/21 Treatment 3/4 

1 1 ~  96.2- 92.5 
2N 90.0 98.8 

l i n c h ,  1 N  93.8 93.8 
2N 93.8 88.8 

l d  inch, 1 N  91.2 g3.8 
2N 95.0 96.2 

1982 Study 
Height 

Means m i 4  Means 

94.4 5.6 5.8 
V ; C ; 6 r r . T  

5.7 
93.8 5.7 5.7 5.7 
91.2 6.0 5.8 5.9 
92.5 5.6 5.9 5.7 
95.6 5.9 5.7 5.8 t? 



Treatment 
i4 inch ,  1 N  

2N 
1 inch,  I N  

2N 
14 inch  1 N  

2N 

Means 89.2 73.9 70.3 46.1 79.7 60.0 5.6 '5.6 5.4 5.5 
I 

5.5 ' 5.6 

S~FV~K 
12/13 3/1 

ClippedfNot Cli&/Not 
91.7 70.0 80.0 '63.3 
88.3 78.3 73.3 30.0 
91.7 78.3 80.0 65.3 
85.0 71.7 53.3 31.7 
88.3 76.7 81.7 50.0 
90.0 68.3 53.3 36.7 

Means 76.4 53.4 77.2 b2. 76.8 58.1 4.0 3.8 4.2 3.9 4.1 ' 3 . 9  

1984 Study 
Height 

Means 3/14 
Cl=/~ot  C l s N o t  C l i . / N o t  C 1  

85.8 66.7 5.9 5.6 5.4 - 5 . 7  5 
80.8 54.2 6.1 5.5 6.2 4.9 6 
85.8 71.7 5.3 5.6 5.8 5.4 5 
69.2 51.7 5.4 5.8 5.2 5.9 5 
85.0 63.3 5.0 5.3 4.7 5.0 4 
71.7 52.5 6.2 5.9 4.8 5.9 5 



Fipulre 1 . Field survival percent at age 3, 1981 study. 1 
Unstoreci 
St ....,.. ... .... ... A< ....., . ored 

1/2 inch 1 inch 1 1/2 inch 

Figure 1 . Field survival percent at age 3. 1982 study. 2 
Unstored 

Stored 

Percent 
survival 

I 112 inch 1 inch 1 1/2 inch 



ield survival percent at age 3, 1983 study. 

Clipped, stored 

Uncllpped, stored 

Percent 
survival 

1 N .2 N 1 N 2 N 
1 inch 1 1/2 inch 

Figure 14. F eld survival percent at age 3, 1984 study. 1 
Clipped, unstored I f Clipped, stored 

rn UnGllpp d, unstored Uncllpped, stored 

Percent 
survival 

V 

I rl 2 N 1 N 2 N 1 N 2 N ,  
1/2 nch 1 inch 1 1/2 inch 

13 



Fiqure 5. Field survival percent at age 3, 1985 study. I 
0 C,, PPed, stored 

unclipped, stored 

Percent 
survival 

k@@ Unstored 1 1  
figure 

Height 
(feet) 

16. Average field height at age 3, 1981 study. 



Figure 17. Ave age field height at age 3, 1982 study. r 
Stored 

Unstored 

Height 
(feet) 

7 - - A  

- .  1 1/2 inch 1 inch 1 1/2 inch 

Figure 18. Avelrag field height at age 3, 1983 study. 

Cllpped, D Clipped stored 
I 

~ncl idped,  stored 

Height 
(feet) 

1 inch 
- .  

1 1/2 inch 



@@ Clipped. unstored P 0 Clipped stored 

Uncllp ed, unstored Uncllpped, stored 

Figure 19. 

Height 
(feet) 

Average field height at age 3, 1984 study. 

1 2 inch 1 1 inch 
. . 

1 1/2 inch 

Figure 20. Average field height at age 3. 1985 study. 

1 clipped, stored 

Uncllpped, stored 

3 
Height 
(feet) 

2 

112 inch 1 inch 
- .. - .. 

1 1/2 inch 



4? Table 5. Average ge 3 by sawdust and nitrogen rate, for top- 
clipped seedl ing~ . 

Top-clipping, which added as a treatment in 1983, consistently and 
significantly improved For our operational sawdust and nitrogefl 
rates (1 inch of the improvement was 18.3, 21.7, and 
8.6 for December 1985 respectively, and 20.0, 16.7, 
and 10.0 for 

Clipped 
1N 

Sawdust 81 82 83 84 
i inch 5.3 6.1 4.6 5.4 
1 inch 4.8 5.7 4.5 5.8 
1$ inch 4.8 5.9 4.6 4.7 

Analyses of variance we performed on the age 3 data, for both survival 
and height. Survival were transformed to arc sine percent. Results 
of these analyses are in Table 6. 

nd Planted in February or March 
2N 

85 Means 81 8 2 8 3 84 85 Means 
4.0 5.1 5.2 5.8 5.2 6.2 4.7 5.4 
4.3 5.0 5.2 5.8 4.4 5.2 4.0 4.9 
4.0 4.8 4.6 5.7 4.1 4.8 4.2 4.7 

CONCLUSIONS 

From these studies we decided that our present sawdust and nitrogen 
rates (1 inch, IN) are as heavier rates. However, these studied 
suggest that if we increase organic matter levels at the 
same time seedlings that sawdust rates of 1 and 11 inches 
could be used, as is added. 

The heavy nitrogen rate have not helped seedling performance, but they 
have not hurt either (except stored seedlings in 1984). We now feel mucb 
safer about making an extr of nitrogen if we see chlorosid 
developing. Our rule is "if on more nitrogen1'. 





Table 6. (continued) I 
1981 Study 

C Survival Height Source d. f .  MS, F - - h o b .  P A  F h o b .  

Treatments 23 330.6 3.30 ,0003 .40 1.75 .05 
-.--------*--------------*------------------------------------------------- 
Sawdust 2 256.4 2.56 .09 .71 3.11 .06 
Mltmgen 1 529.6 5.25 -03 .18 .79 -38 
Cl ipehg  (C) 1 1,512. 5.11 .0003 .OO .OO 1.00 
Storage $6.77 .OOOOOS 3.24 14.21 r;0005 ; 
Sw X N .16 .68 .SO' 
9 w X C  2 143.8 1.43 .25 .40 1.75 .I9 
Sw X St  2 257.1 2 . 5 7 . . 0 9  .20 .90 .43 
N X C  1 66.9 .67 -42 . 00 .OO 1.00 
N X St  1 152.2 1.52 .?2 .51 2.24 .14 
C X S t  1 329.0 3.29 .08 .13 .57 .46 
3 w a y + 4 w a y  9 45.1 .45 .90 .24 1.06 .42 
----------------------.r-C--+------*-------------------------------------- 

RePs 2 54.4 .54 .58 5.72 25.10 5x10-'--- 
Error 46 1 O O . t  .23 

1984 Study 

Source - d . f .  - Bob.  

Treatments 23 450.t 7.21 8x10-' .56 2.55 .004 
- - - - - - - - - - - - - - - - - - - - - - - - - f - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - ~ - - ~ - - - - - - ~ - - - -  

Sawdust 2 .38 .69 .66 3.00 -06 
Nitrogen 1 1 3  21.32 .00003 1.21 5.50 &;,? 
Clipping 1 3,282.2 52.58 4x10-' .05 .23 .64 

Storage 1 4,364.4 69.92 9x10-l1 .95 4.32 .04 
S w x N  2 .92 .41 .78 3.55 .04 
S w x C  2 39. .64 .53 1.26 5.73- ,006 

57'f 
Sw x S t  2 17.7 .28 .75 .35 -1.J9 -21 
N x C  1 .OO +y$h--.c- .0-1 .05 .83 
I\' x S t  1 663:i 13.63 .002?3 .16 .73 .40 
C x S t  1 35. .54 (1-7-W) .04 .18 .67 
3 w a y + 4 w a y  9 44.$ .71 .69 .49 2.23 L-J %"- 
- - - - - - - - - - - - - - - - - - - - - - - - - i - - - - - - - - - - - - - - - -  ,-,---- 

Reps 2 5.3 .08 .92 1.32 6.00 .005 
Error 46 62.4 .22 

Source d.f. F h o b .  
-nts l6?a 

MS h o b .  
8-88 .00008 

-------------------------*------------------------------------------------- 
Sawdust 2 68.1 1.17 .32 .052 .18 -83 
Nitrogen 2 124.Q 2.13 .13 .978 3.43 .04 ' 
Clipping 1 3,894.1 66.76 9 x 1 0 ' ~ ~  1.893 6.64 -.- . O 1  
Storage 1 233.U 3.99 .05 .641 2.25 .I43 
Sw x N 4 54-4 .93 .45 .401 1.41 .24 
S w x C  2 9.4 .16 .86 .004 .01 .99 
Sw x S t  2 80.4 :..39 .26 .078 .27 .76 
N x C  2 25.4 .44 .64 .623 2.18 .12 
N x S t  2 30.4 .52 .59 ,214 .75 .98 
C x S t  1 189.d 5.25 .08 .lo0 .35 .56 
3 W y + 4 w a y  16 42.4 .73 .76 .I94 .68 .80 
- - - - - - - - - - - - - - - - - - - - - - - - C - - - - - C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Reps 2 .109,d :..88 .16 1.473 5.16 .008 
Error 70 58.7 ,285 


