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Abstract

A 3X2 factorial experiment in three randomized complete block
was laid out in an Eucalyptus camaldulensis Dehn. seedling stand in
Feb. 1973; the stand was 9 years old and grown under irrigated condi-
tions in the Nineval ftorest plantation. The study aimed at determining
the effects of number of shoots/stump (with 5 levels comprising of 1, 2,
8, 4 and more shoots left per stump, one year after clear - cutting the
seedling stand) and stump height (with 2 levels: low =15 ¢m and high—
30 em from the ground level) on the coppicing power of stools, and
growth and yield of coppice stand. Coppicing power of stools was meas-
ured by the number of . ts/stump (having 1 cm diameter or more
at 15 cm height from the point of shooting from stumps) counted one
Year after clear - cutting the parent stand. Measurements on other stand
characteristics were recorded in Feb. 1978 when experimental stand
was 3 years old.

The analysis of covariance and the Duncan’s new multiple range
test were used to test the eftects ot above factors and their interac-
tion statistically on a number of responses including coppicing power
of stumps, and dominant diameter, top height, mean height, basal area,
volume, and stem quality of the coppice stand. The results showed that
number of shoots per stump had a highly significant effect on all stand
characteristics studied except volume, while that of stump height non -
significant except in the case of mean height. Interaction of shoot num-
ber/stump with stump height was found to be consistently non - signi-
ticant,

For managing the coppice stands, two shoots/stump is recom-
mended as the optimal silvicultural treatment from the stand point of sev-
eral compromising considerations including volume, size and quality of
wood produced and its handling costs. A thinning is also suggested which
may be carried out when the stand is 6 years old.

i,2Departmeni of Forestry, College of Agriculture and Forestry, Mosul Univarsity, Hammam Al -
Alil MOSUL IRAQ.
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1. INTRODUCTION

Eucalyptus camaldulensis Dehn. is the most widely planted species in the ir-
rigated plantations of northern Irag. Its popularity as a plantation tree stems from
the fact that after having undergone extensive field tests over the past 25 years
or so, it has emerged to be a well adapted species both to the soll and climatic var-
iations encountered in the region besides being reasonably fast growing. Conse-
quently, it covers nearly 85 ¢ or more of the planted area of the hrrigated plan-
tations in torthern Irag.

Much of the research work done so tur on this species is restricted to nursery
practices, while scientific information is almost lacking on various aspects relating
to its silviculture and management. In other countries, a lot of published litera-
ture, centring around this theme, can be found on several important species of Eu-
calypts (SAATCIOGLU, 1979: F.A.0., 1976:. SHERRY, 1972; GRUT, 1972; JA-
COBS, 1955), while works of CHAKROUN (1975), RIEDACKER (1973) and SAAT-
CIOGLU - PAMAY (1958) on E. Camaldulensis in particular., quite closely resem-
ble our study.

One very important question that a forest muanager is commonly confronted
with in management is how many shoots be retained per stump in coppice rota-
tion so that the forester is able to get final harvest of the desired size, of maximum
quantity and of optimal quality. Should a thinning be done or not when Eucalypius
coppice is worked on a short rotation of 10 years or so? If the answer is in the ar-
firmative, then at what age of the coppice stand, should thinning he executed? The
above are hut a few examples of problems to which appropriate answers are sought
by the forest manager for proper, scientific management of coppre stands of Ru-
calyptus camaldulensis. This study was, therefore, undertaken as one of the en-
deavours in the series to investigate the effects of the nuinber of shoots left per stump
and stump height on the coppicing power of stumps, and on growth and yield of
E. camaldulensis coppice stands.

Though the results of several growth components of the experimental coppice
stand are presented and discussed in this paper, vet the major purpose of their re-
porting here is information compilation of interim nature, evaluation of the effects
of different treatments while the crop is slill in a juvenile stage of development and
comparing the performance of our coppice stand under different treatments with
that of irrigated coppice and‘or seedling stiands of the same species in the neigh-
bouring countries.

The experiment is planned to be maintuained for another 5-6 vewrs: at the end
of this period, the effects of different treatments especially on growth and vield of
the coppice stand for a complete coppice rotation would bhe evaluated again. The
results available then would enable presentation of concrete recommendations with
regard to the length of rotation besides providing confirmation of the hyvpotheses
formulated now about the number of shoots which may he retained per stump.

2. METARIALS AND METHODS

A uniformly stocked t(average density=0.8), 9 years old k. camaldualensis stand
of seedling origin covering an area of one hectare (100100 m) was chosen for the
purpose of this study. This stand was initially established at a spacing ot 3¥3 m



STUMP COPPICING POWER AND GROWITH 3

and had not been thinned in the past. Before cutting all trees were measured for
DBH and for crown classification into dominant, codominant, intermediate and sup-
pressed with last two categories forming 19 and 17 ¢, respectively of the total num-
ber of living trees (624) of the parent stand

The stand was divided into three blocks with ten experimental plots in each.
The experiment was designed according to a two -factor factorial in three ran-
domized complete blocks, with the two factors being number of coppice shoots per
stump (5 levels: 1, 2, 3, 4 and more shoots i.e. control) and stump height (2 levels:
low=15 ¢cm and high=30 cm from the groung level). Thus, there were 10 treatment
combinations each of which was allocated randomly to an experimental plot in a
block.

The trees in respective plots were cut by power saw keeping high (30 ¢cm) or
low (15 em) stumps in accordance with the ahove experimental plan. After cutting,
the stumps were dressed so as to have a sloping surface of each to avoid the risk
of tungal infection. The felled trees were cut in logs which were removed from the
area to a forest depot. The lops and tops of these felled trees were collected by vil-
lagers for domestic use. All the above operations were completed by the first week
of February 1973.

The reopening of ditches was done manually in March - April 1973 to bring them
to the standard size of (70+50)/2 cm in width and 20-30 c¢cm in depth. The irriga-
tion of the experimental area bhegan in May, 1973; bhefore and after this period, no
irrigation was normally required. The time taken to irrigate the entire experimen-
tal area averaged 8.5 hr. The coppice stand was irrigated every year according to
the ahbove pattern for the last 5 years period of study under report.

In Feb. 1974, one year after the time of cutting the seedling stand, the num-
ber of shoots measuring 1 cm and over in diameter at 15 c¢cm height from the point
of shooting was recorded as a measure of coppicing power of stumps. Simultaneously,
the number of shoots per stool was reduced to one (1S), two (2S), three (3S), four
(4S) or more (C) in respective plots according to the experimental design described
earlier, while those of control (C) left all intact. Only shoots of better form and
development were retained in this operation.

In Feb. 1978, when the coppice stand was 5 years of age, measurements were
taken on total height and diameter at breast height (DBH) of each coppice shoot
by individual stumps by Sunnto clinometer and light metal calliper respectively.
DBH was recorded in whole centimeters, while height was calculated correctly up
to one decimal place of a meter. The stem quality of each shoot was subjectively
determined by identifying three classes; vigorously growing straight - stemmed shoots
were given a score of 1 each and those of poor form and crown development were
scored 3, while the average quality shoots received a score of 2.

From DBH measurements ot the parent seedling stand, mean stand diameter
(calculated as the diameter of a tree of mean basal area) and basal area (m?) per
plot before cutting were calculated. Similarly, various parameters of the coppice
stand comprising mean height', dominant diameter at breast height, basal area,
stand volume, stem quality, etc. were calculated for each plot.

I derived as the aritmetic mean height of the tellest shoot per stump within each plot.
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Statistical analysis : Analysis of covariance as described by STEEL and TORRIE
(1962) was used as a procedure to test overall differences among number of shoots
per stump and between stump heights. For detecting specitic ditferences between
treatments, use was made of the Duncan's new multiple range test (STEEL &
TORRIE, 1962),

In the case of top dominant height and dominant diameter of coppice stand,
and coppicing power of stumps, the concomitant variate used was average stand
diameter of parent stand, while in the analyses of coppice basal area and volume
per hectare, the covariate was basal area of seedling stand in the respective plots
before cutting. Basal area of the surviving coppice shoots was employed as a con-
comitant variable for stem quality analysis, while in casce of survival percentage of
shoots only analysis of variance was performed, followed by the Duncan’'s new mul-
tiple range test.

3. RESULTS AND DISCUSSIONS

The independent analysis of variance of concomitunt variates (seedling stand
diameter and basal area) showed that secdling stand diameter significantly dif-
fered in plots under various treatment, while the differences in the basal area of par-
ent stand failed to reach significance level among plots of different treatments.
Inspite of the latter covariate being non - significant, yet it was utilized to eliminate
as much of the variation as possible in the criterion variables that was attributab-
le to the predictor or concomitant variable as advised by Li (1964},

The effects of the treatments on different stand characteristics studied are
briefly presented helow :

3.1. Survival percentage of alter sutting

The stump record showed that except for a few casualties, practically all the
stumps of the living trees sprouted satisfactorily. Furthermore, the stump height
had no effect on the survival of stumps because they originated from a healthy,
young parent stand aged 9 years only (and having average diameter of 16.49 cm)
with vigorous growth and hence the mortality was negligible. This finding is very
much similar to the observations of F.A.Q. 11976) and SAATCIOGLU - PAMAY
(1958) ahout Eucalyptus in general that the mortality rate is high only among the
very large stumps, 20-38 ¢m in diameter. In our experimental stand, more than
80 9 of the stumps were less than 20 ¢m in diameter and those above this size were
quite healthy and as such sprouted well.

8.2. Coppicing power of stumps

Coppicing power of stumps was measured by shoot count per stump, one year
after clear - cutting the parent stand.

The results of analysis of variance of the criterion variable alone indicated
that neither the number of shoots retained per stump (NS) nor stump height (STH)
had a significant effect on the coppicing power of stumps. Similarly, the interac-
tion (NSXSTH) was non - existent. 'The above results were further contirmed by
the analysis of covariance (Table 1) with the average stand diameter used as a
covariate. The overall correlation between the criterion variable and the predictor
variable i.e. average stand diameter was statistically non - significant.
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The range of shoot count per stump, averaged over the two levels of stump
height, was 10.0 to 11.5 for the factor NS and that for the factor STH, averaged
over all the levels of factor NS, was 10.6 to 11.0. The overall average shoot count
per stump was 10.8 or say 11

3.3.  Survival percentage of coppice shoots

In the calculation of this response, the numerator was the surviving shoot count
per stool at the time of final measurement in Feb. 1978, while the denominator formed
the number of shoots retained per stool, one year after cutting the seeding
sand. The above procedure was employed for calculating survival percentage of
stumps for all plots except those of control in which case the denominator consti-
tuted shoot count (of 1 ¢m and over in diameter at 15 cm height from the point
of shooting from stump) per stool, one year after cutting the parent seedling stand.

The results of analysis ol variance (Table 1), using arc sin \,'"pmierntiagie trans-
formation of the original percentages, showed highly significant differences among
shoot treatments. In the case of IS, there was no mortality at all among the shoots.
However, the survival percentage decreased with increasing number of shoots per
stump (Table 21. The rate of mortality among shoots was gradual up to three shoots
but thereafter became strikingly high so much so that only 34.8 ¢ of the initial
number of shoots per stump survived in the control treatment. The Duncan’s new
multiple range test (Table 2) further indicated that survival percentage of shoots
retained per stump differed significantly from one shoot treatment to the other
with the survivors per stump number, on average, 1.00, 1.93, 2.61, 2.96 and 3.39 in
respect of treatments 18, 28, 38, 4S8 and control. respectively.

From these results it can safely be inferred that it is not worthwhile retaining
more than two shoots per stump because high incidence of mortality in four shoots
or more per stump will automatically reduce the shoot count markedly in the follow-
ing four or five years from the time of coppicing. Apart from this, adverse residual
effeets caused by the intra - competition of conjested shoots per stump are expected
to persist in the surviving shoots which will he weak and of inferior or poor quality,
vielding low valued products.

Stump height (STH) as well as interaction (NSXSTH) had no effect on the
survival percentage (Table 1). 'The surviving shoots per stump in plots subjected
to low stump height trcatment averaged 2.44 in number. with their number aver-
aging 2.39 in high stump height plots, The less stahle shoots produced by heigh stump
height were unable to sustain for long and conseguently the average number of sur-
viving shoots per stool is slightly less than that of lew stump height (20 cm from
the ground level).

3.4, Dominant diameter ol coppice stand

The covariance analysis (Table 1) of this stand characteristics, in which average
stand diameter of parent stand was used as the concomitant variate, showed that
tactor NS had a highly significant (P 0.01) effect on the dominant diameter of
coppice stand, while factor STH failed to produce any significant influence on the
criterion variable. The interaction (NSXSTH) was also non - significant.

The Duncan's new multiple range test (Table 2) further exhibited that 1S pro-
duced « significantly larger dominant diameter as compared with its counterpart



TABLE 1: ADJUSTED MEAN

SQUARES OF MEASURED STAND CHRACTERISTICS CORRESPONDING TO DIFFERENT EFFECTS.

Shoot count Dominant
per stump, diameter

S.0.V. df. one year
after

coppicing
Shoots per stump NS Hx
(NS) 4 0.359504 2.107010
Stump Height NS NS
(STH) 1 2.199587 0.388560
Interaction NS NS
(NSX STH) 4 3.082188 0.647403
Error 17 2.2317737 0.328220
N.S. — EFFECTS NOT SiGNIFICANT AT THE 5 % LEVEL.

Top/do-
minant
height

*

2.471891

N3
1.795329

NS
0.110268

0.534962

* — EFFECTS SIGNIFICANT AT THE 5 *, LEVEL OF SIGNIFICANCE (P<0.05)v

** . EFFECTS HIGHLY SIGNIFICANT AT THE 17,

Mean
height

ok
23.004511¢

*

3.099910

NS
0.315237

0.545085

LEVEL OF SIGNIFICANCE (P<0.01).

Basal area

*x
0.048572

NS
0.004495

NS
0.0008778

0.001412

Stand
volume

NS
0.139330

NS
0.319849

NS
0.031469

0.076550

Stem
quality

*k
0.471053

NS
0.021812

NS
0.021732

0.012824

[=2]

MIIVIN 'V "W - DIAVHS ZNAAVX
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treatments 23, 38, 1S and control, however, the effect of the latter four shoot treat-
ments on the dominant diameter was of the same order of magnitude.

The deminant diameter generally increased with decreasing number of shoots
per stump. Treatment 4S resulted in the production of smallest dominant diameter
(11.99 em'), while that of the stands receiving treatments, C, 3S, 2S & 18, was 12.14,
12,47, 12,77 and 13.53 cm, respectively. For the low and high stump height treat-
ments, the dominant diameter averaged over factor NS, was 12.54 and 12.63 cm
respectively, with the difference hetwcen these being statistically non - significant.

Furthermore, a significantly (P<0.05) positive correlation (correlation coeffi-
cient 'r'=0.5531) was found to exist between the seedling stand diameter and do-
minan diameter of the coppice stand. Almost similar results 'were obtained by VEN-
TER (1972) while studying the effect of stump diameter on coppice vigour (as meas-

TABLE 2 : EFFECTS OF NUMBER OF SHOOTS/STUMP ON DIFFERENT COPPICE STAND CHARACTERIS-
TICS (ADJUSTED MEANS).

Stand Number of shoots per stump
characteristics 1S 28 38 48 Control
Shoot count per

stump, one year
after coppicing 11.35 a* 10.17 a 11.50 a 10.00 a 10.83 a

Dominant diameter
at breast height

(em) 1353 a 1297 b 1247 b 11.99 b 12.14 b
Top height cm) 1246 a 11.68 ab 1147 ab 11.19 b 1072 b
Mean height (m) 12.36 o 10.19 b 9.21 « 8.66 ¢ 7.09 d
Basal area** pcr

hactare (mH 7.8210 b 10.8720 & 12.3000 a 12,1170 a  12.2580 a

Stand volumes*

per hectare (m) 50.0400 ¢ 57.2190 o 624600 a  59.2260 a  56.3580 a

Stem quality 1.24 a 1.52 b 1.75 ¢ 1.92 d 2.07 d

Surviving

shoots/stump

(00 100.0 a 96.3 b 87.1 ¢ 73.9 d 349 e
({No.) €1.00) (1.93) (2.61) (2.96) (3.59)

— Treatment means lollowed by the same lower case letters in cach row are not significantly difierent
from one another at the 5 . level of significance (P 0.05) according to the Duncan’s ncw multiple
range test

e

— Figures are blown up by multiplying plot averages by 30.

' It is the adjusted avecrage dominant diameter calculated by the formula: adj 7i _:Yh__~b
X X
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ured by DBH of coppice) in Eucalyptus grandis; he found that there was a strong
correlation between stump diameter and DBH of coppice.

3.5. Top,dominaat height of coppice stand

The results of covariance analysis (Table 1) indicated that factor NS had a
significant (P0.05) effect on the top height of coppice stand. The top height in-
creased with decreasing number of shoots per stump but the linear regression of top
height on number of shoots per stump was not statistically significant. As may be
seen in Table 2, top height produced by 1S was significantly more than that by 48 or
control. However, the performance of 18, 28 and 3S treatments was of the same
magnitude. Top height averaged 12.46, 11.69, 11.47, 11.19 and 10.72 m for the 1S, 28,
38, 4S5 and control treatments respectively.

On the other hand, the effect of stump height (STH); and that of interaction
INSXSTH) was statistically non - gignificant. Low and high stump heights resulted
in an overall average top height of 11.29 and 11.72 m, respectively.

3.6. Mean height of coppice stand

The results of analysis (Table 1) showed that factor NS highly significantly
(P« 0.01) affected this stand characteristics. The mean coppice height decreased
consistently with increasing numbher of shoots per stump with a trend of relation-
ship resembling an inverse -J shuped curve.

By reference to Table 2 it may be seen that 18 produced the tallest coppice
stand with a mean height of 12.36 m, which was significantly more than that of
its counterpart treatments, 28, 38, 1S and control. Next in the ranking order was
28 which resulted in a mean stand height of 10.49 m and was also significantly
more than either treatment 35, 48 or control with average values of 9.24, 8.66 and
7.09 m, respectively. However, treatments 3S and 1S performed similarly, while
control was significantly inferior to all the rest of the treatments on this score.

The correlation of seedling stand diameter and mean height of coppice stand
with an 'r' value of 0.4154, failed to reach the significance level (P-0.G5) hy a
narrow margin.

Stump height also affected the mean height significantly (P« 0.05) unlike ils
behaviour in all the remaining characteristics studied wherein it displayed unitormly
non - significant effects. The adjusted mean height of coppice stand in respect of
the low and high stump height treatments were 9.26 and 9.87 m, respectively.

The interaction (NSSTH) was non - significant.

It would be interesting to observe that only treatments 1S and 2S arc the ones
which meet the world standard of 2 m mean annual increment (M AL in height
on good sites (F.A.O., 1976). Intact 1S has put on mean annual hejght increment
of 2.47 (Table 2) which is markedly (23.5 ¢ ) more than the above figure fixed for
the species, while M.A.I. of 28 i.c. 2.10 m almost equals the world standard. It was
also noted visually that the mean height of coppice stand was more than that of
the seedling stand of the sune age.
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3.7, Stem quality of coppice stand

After eliminating the cffect of stand density as measured by the cxisting has-
al area of coppice stand, the rvesults of analysis (Table 1, showed that fuctor NS
had a highly signitficant (P 0.01) effecl on stem quality which diminished pro-
gressively with increasing number ot shoots per stump. The Duncan’s multiple range
test (Table 2} further indicated that treatment 18 produced significantly (P
0.05) superior quality stems as compared to its set of counterparts 28, 38, {8 and
control. Next in the order was treatmen! 28 having significantly bhetter quality
stems than those in either treatment 38, 4S8 or control. Similarly, 3S performed
hetter than either &S or control. There was. however, no significant diffevence be-
tween treatments 48 and control.

Contrary to the ahove, the effeets of stump height (STH) and interaction (NS~
STH) on stem quality were non - significant.

From the above exposition it is quite clear that for producing high quality tim-
her one shoot per stump would he the most promising among all the shoot treat-
ments. However, the adoption of this alternative in the management of coppice
stands is feasible provided there is a4 demand for high quality timber in the conntry
and can fetch higher price to oftset the disadvantage of smaller yield obtainable
from 1S (Table 2) as compared with either 28, 38, 48 or control. As there is no
market for quality timber in Irag at the present time, the applicability of this ul-
ternative is therefore douhtful for sometime to come. On the other hand, treatment
28 has bright prospects of its application to the management of irrvigated coppice
stands E. camaldulensis when adjudged from the combined criteria of quality and
vield (Table 2).

3.8. Basal area per hectare

In determining the effects of different treatments on this stand charactevistics,
hasal arca of parent stand was used as a covariate in the analysis of covariance.
It is interesting to ohserve that the seedling stand basal area (covariate) had a
highly significant (P« 0.01) correlation ('1"=0.6169) with the basal area of coppice
stand and as such it was necessary to remove the variation in the coppice basal
arca that was due to the covariate so as to delermine pure effects of the treatments
studied.

By using the Duncan’s new multiple range test (Tahle 2) it was further found
that treatment 1S produced an adjusted basal arca of 7.821 m’ ha, which was sig-
nificantly lesser than that of either treatment 28, 3S, 48 or control with basal arca
respectively of 10.872, 12.300. 12.117 and 12.258 m‘' ha. However. treatments 28,
38, 48 and control did not differ significantly from one another but treatment 18
vielded the maximum bhasal area of 12.300 m’ ha among all of them.

Factor STH failed to exhibit significont effect on this stand characteristics.
Likewise, interaction (NSXSTH) was non - signiticant.
3.9, Volume per hectare

The "F' test in the covariance analysis (Table 1) failed to show any overall
difference in this stand parameter as a consegquence of the influence of either fac-
tor NS or STH. Similarly, the interaction (NS STH) effect was also non - signit-
icant.



10 YAVUZ SHAFIQ - M. A. MALIK

However, volume ha (Table 2) increased quite sharply from 50.040 m* with 18
to 57.219 m" with 28, reaching a culmination of 62.46 m' with 3S, whereatter it fell
off consistently as the number of shoots per stump increased to four or more. In
the case of latter two treatments ie. 1S and control, volume waos 59.226 und 56.358
m'/ha, respectively.

Low stump height resulted in an average volume of 51897 m' ha, while the
high stump height produced 59.22¢ m . ha.

Based on the actual data of 32 sample stands (more than 90 < of which were
one hectare each in area) of seedling origin and comprising a sampling intensity
of about 25 ¢, MAJID (1979) developed a simple yield model, log V=252341
1.746463 (1. A), where V is yield in m' ha and A is age of seedling stand in yvears.
According to this model which has a rather low 'r* value of 39 <, the yield of 5
years old seedling stand on an average site is estimated to bhe 37.51 m® ha, while
that of our experimental coppice stund of the same age under treatments 28 and
38 is 57.219 and 62.470 m°, which is 19.709 m’ (32.51 7)) and 2195 m' (66.32 7/
more than that of seedling stand. Averaged over all shoot tréatments, the coppice
yield of 56.061 m* is 52.12 ¢ in excess of the above estimated secedling stand yield.

The mean annual volume increment of 5 years old coppice stand under treat-
ments 28 and 38 is 11.44 and 12.49 m‘ ha.an, respectively; this is almost equal to
M.A.I of 11.23 -11.73 mi/ha, an estimated by MAJID (1979) for the 11 years old
Eucalyptus camalduleasis stands of seedling origin. It can therefore be logically
concluded that the coppice stands have a faster growth rate as compaved to seed-
ling stands and that the yield of the former is anticipated to be higher (by 25 to
50 ¢¢) than that of seedling stands of corresponding ages: the later statement is
however subject to further confirmation.

3.10.  Between - stem spacings

In the shoot count made in Feh. 1974 after reducing the number of shoots stump
according to the desing of the experiment, the total number of shoots were found
to he 545. 1078, 1753, 2318 and 5265 per hectarc in treatments 18, 28, 38, 1S and
control, respectively. The survivers count in Feb., 1978 showed their corresponding
number to he 545, 1040, 1525, 1715 and 1390 per hectare. Assnuming square spacing
hetween the shoots, a comparison of the space actually occupied by a shoot at cach
point in time is as given below :

TABLE 3 : Square spacing between choots in 1974 and 1078

Shoot Spacing in
treatment 1974 1098
15 1.28x4.28 m 128128 m
2S 3.05xX3.05 m 310 3.10 m
38 2.39%2.39 m 2.36%2.56 m
1S 2.08x2.08 in 241%2.41 m
Control 1.38:<1.38 m 2.30%x2.30 m

From Table 3 it may be seen that the between - shoot espacement in 1971 for
1S treatments is more than 33 m, while that of 23 very close to 33 m, the spac-
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ing currently used in raising irrigated plantations from seedling stock. In 1978, the
spacings for 1S and 28 have practically staved the same as for 1974, while those
of treatments 35, 1S and control registered marked changes in 1978 as compared
with the 1974 spacings. This of course was duce to the mortality which occured
among shoots on account of intra - conjestion in thice or more shoots kept per
stump.

In South Africa where E. saligna graadis comprises the principal species in the
plantations, the most poepular planting espacement is 2.7<2.7 m (1330 tiees per hec-
tare), although on first quality zites il is reduced to 2.4%2.4 m (about 1700 trecs
per hectare); stands regenerated from coppice are cleaned to 1 to 2 shoots per stump
at an early age of 5 years (GRUT, 1972). For the production of pulpwood. pitprops
or other small - dimensioned wood, two shoots per stump are preferred, but where
there is only one dominant shoot this alone is left. all supressed shoots being removed.

From a comparison of growth rates of E. saligna grandis stands in South Af-
rica with those of E. camaldulensis in Iraq, it seems that not only the former spe-
cies is inherently faster growing than the latter but also the site quality where E.
saligna, grandis is grown, is superior on the whole to the ones of our E. camal-
dulensis plantations. Good sites provide congenial climatic and edaphic environmenta
for rapid growth and accordingly a closer spacing of 2.4X2.t m in the case of E.
saligna, grandis is justified. In contrast to the above, the site quality of our plan-
tations can be regarded as the average sites of West Africa warranting the use of
a wider spacing which may range {rom 2.7x2.7 to 3.0X3.0 m for K. camaldulensis.
More than the above espacement may not be desirable because the spocies has a
smaller crown diameter and shorter total height as compared with E. saligaa/gran-
dis trees of the same age, reguiring smaller growing space per tree for optimum de-
velopment.

From the above discussion it can be concluded that about 1100 - 1350 shoots pev
hectare is an appropriate number to ensure the desired espacement between shoots
in coppice stands of E. camaldulensis.

MAJID (1979 found that the average number of suiviving trees in the 10 and
11 years old K. camaldulensis plantations of northern Iraq, was 535 for a sample
size of 25 stands, while in our experimental stand coppiced at the age of 9 vears,
there were on average 624 surviving stumps per hectare. The target of having 1100 -
1350 shoots,’ha can, therefore, be achieved by retaining two dominant shoots per
stump, and thiee shoots per stump only when the stumps are fringing blanks to
obviate the necessity of refilling by seedling stock, the success of which as a fu-
ture ecrop may be doubtful.

t. RECOMMENDATIONS

The wood of E. camaldulensis is in great demand for use as a raw material
in the manufacture of chipboards tin the Chipboard Factory, Mosul with an annual
intake capacity of 9000 tons of wood) and charcoal. Wood being short supply in
Trag. the overriding object of managing the irrigated plantations is tentatively de-
fined to he maximum volume production on sustained yield basis and as a conse-
quence these plantations have heen propozed to be worked on a short rotation of 11
vears (MAJID, 1979). From the standpoint of almost all the characteristies dis-
cussed above, the retention of two shoots per stump in cleanings carried out one
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year after clear - cutting the seedling stand is recommended. Tao shoots per stump
provide the right answer to meet the stated management goal as it will yield at a
rotation of 10 - 11 years, maximum quantity of wood matching with the Chipboard
Factory's specifications (4 em to 30 e¢m in diameter)y apart from being of optimal
size for pulpwood manufacture, if such a demand develops in the country in the
future. It is interesting to observe here that E. camaldulensis constitutes the main
pulpwood species in Morocco (F.A.O., 1976). Three or more shoots per stump may
vield slightly higher total volume per unit area but the mean diameter of both the
thinned material and final yield will be reduced, resulting in increased handling
costs per unit of volume.

At this time when the experimental stand is aged 6 years. there is a clear in-
dication of competition for light, moisture and nutrients having bhegun among shoots
in plots subjected to treatments 28, 33, 48 and control. Thus it is quite logical and
realistic to propose a thinning at the age of 6 yeuars. In thinnings about 25 7 of
the total basal area will be removable in stems of inferior form and vigour.

The experiment should be maintained till the mean annual volume increment
starts declining after reaching culmination. It would then be possible to fix a suit-
able rotation length corresponding to maximum volume production: apart from
this, exact figures of yvield obtainable under different treatments would he available
for proper evaluation and reporting.
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STUMP COPPICING POWER AND GROWITH 1

Lo

KUZEY IRAK'TA SULANAN PLANTASYONLARDA YETISTIRILEN
EUCALYPTUS CAMALDULENSIS MESCERELERINDE KUTUK
YUKSEKLIGININ VE KUTUKTEKI SURGUN SAYILARININ
KUTUK SURGUN VERME GUCU UZERINDEKI ETKILERI {LE

MESCERELERIN ARTIM VE BUYUMELERI

GOZET

1973 Subutinda Ninevah Orman plantasyvonunda le tam tesadifi bloklarla Hw2
faktoriel dlizenli bir deneme Eucalyptus camaldulensis Dehn mesgceresinin orastirma
alanmda uygulanmistiv. Arastnma alam dokuz vasinda olup sulama kosullarr al-
tinda biyviimektedir.

Arastirmamn amact, sirgiin kiitik savisinin (mescerenin traglama Kesiminden
bir vil sonra her kiitiikte birakitan 1, 2, 3, 1 ve daha fazla siirglinle bes mukaye-
se dlzeyli) ve kiitiik yiiksekliginin (iki diizevli, topraktan 15 em ylikscklikte=alcak
ve topraktan 30 cm yiikscklikte = yliksek) kitigiin siirglin verme giiciine ve bhalta-
hk mesgcerenin biiviimde ve artinuna etkilerinin saptanmasidir,

Kiitiigiin slirgiin verme giiciniin saptanmas) icin kriter olarak ana mescerede
trasiama kKesiminden hir vil sonra her kiitiikte, kiititkten @kis noktasindan 15 em
vitkseklikte, 1 em veya daha fazla ¢apa sahip olan siirgiinler esas alinnus ve bun-
tarm savilar tesbit edilmigtir. Arastirma objesinin diger karalkteristiklerine (cgap,
boy, kesit yiizeyvi) ait digmeleri ise deneme alam bes vasina ulastiktan sonra Subat
1978 ayi1 i¢inde vapinustir. Yukandaki faktdrlerin ve onlarin baltalik mescercsinin
stirglin verme giiclinii, Dominant capi, st bovu, orta boyu, kesit ylizeyi, hacim ve
gOvde kalitesini iceren bircok yonlerdeki etlkilesimlerini ortaya gkarmak icin, cag-
das matematik istatistik yontemlerine uygun olarak Kovarians analizi ve Dunkan’in
veni ¢ogul degisim analizi kullanilnustir. Bunlardan elde edilen degerler, kiitiikler-
deki slrgiinlerin hacimleri disinda tiim mescere karakteristikleri {izerinde yiiksek
onemlilik etkisine sahip oldugunu, buna kargihk kiitlik ylksekliginin ortalama hoy
durumu disinda énemsiz etkiye =ahip bulundugunu gdstermistir. Siirgiin, kiitiik ile
kiitlik yviiksekligi etkilesiminin devaml olarak énemli olmadigi bulunmustur.

Odun liretiminin hacim, ebadi, kalitesi ve yvapilan masratlar bakimundan elde cedi-
len sonuclar uzlagmal bir degerlendirmeye tabi tutulacak olursa, su sarih hilkiim-
tere varhr ki, Okaliptiis baltallk megcerelerinin idaresinde optimal Silvikiiltiirel is-
lem olarak her kiitiikde iki slrgiin birakiimasi ve mescere alty yasina geldigi za-
manda miinasip bir aralama uygulanmast dnerilmektedir.



