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GROWTH AND FOLIAR NUTRIENT
ACCUMULATION OF THREE POPLAR
CLONES IN NINEVAH PLANTATION

Prof. Dr. Yavuz Sefik ABDULLAHY)
Dr. M. Fethi RAMAZAN1)

Ahstraot

Growth and seasonal nutrient concentration, content, and dry matter acumu-
lation for three local clones of poplar (Populus nigra IRQ-1, Populus nigra
"Babylon" IRQ-6 and Populus X euramericana IRQ-19) were studied bet\ve-
en February and October, 1988 in Ninevah Plantation. Three levels of N, P, K
fertilizers 0,18 and 36 gms/seedling were applied twice, at the beginnnig of May
and August to the seedlings raised by using stem and root cuttings. The results
sholved that root cuttings can be considered as sources for establishing plantati-
ons. Clonal diffcrences in response to N, P, K fertilizers \vere evident. Populus
nigra '""Babylon" IRQ-6 respond signficantly to the application of N, P, K at
early May. Regression of nutrient content and leaf dry \veight indicate high cor-
relations, this relation could be used for predicting the amount of nutrient ele-
ments removcd with dry matter during harvesting.

1. INTRODUCTION

Hybrid poplar is one of the fast growing species in northern hemisphere (Jobling, 1981) and
cultivated on large areas in northern part of Iraq since early 1950 (Abdullah, 1988; Clonaru et al.
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1975). Its wood used for pulpwood, Lumber, Veneer, matchwood and fire wood, poplar plants
used as a shiade trees, land fills, spoil banks or borrow pits (Maurice and Demeritt, 1983). Several
workers reviewed in detail the literatiire on the influence of climatic, edaphic factors and fertilizers
on the rate of grovvth and biomass production (Jobling, 1960; Jones and Curlin, 1968, Einspalir and
Benson, 1968; Jarvis, 1968, and Dimitrov et al:, 1976). Ogar in 1981 reported that if fertilizers
applied in proper time tliey reduce mortality and induced rapid grovvth of species. Safford and Cza-
powskyi (196S) found that nitrogen fertilizer increased the grovvth of Populus grandidentata, P.
tremuloides in young stand. Nilson and Wasielewski (1977) stated tliat the productivity of natural
tremula poplar increased by using different levels of nitrogen fertilizer.

2. MATERIALS AND METHODS

This study was undertaken on an old Forest Nursery (0.5 ha.) in Ninevah Forest Plantation,
Mosui, Irag. Mosul is located approximately at 36° 19-N Latitude and 43° 09-E Longitude. The
climate of the area is semi arid hot tropical (B.s.h.) (Abdullah, 1978) with a mean aunual precipita-
tion of 382 mm. The soil is deep alliivial soil and gerierally cliaracterized by its predominant soil
texture silty loam. The pH ranged from 7.65 to 8.20 with low content of organic matter (0.332 -
1.394 %). In February, 1988 the site was deep plouglied (40 cm) follovved by disking. The liybrid
poplar clones (Populus nigra IRQ-1, Populus nigra "Babylon" IRQ-6and Populus X etirame-
ricana IRQ-19) wvere selected lthe basis of their rapid grovvth, good fiber quality and their high
resistance to the most insect pests. Randomized complete block design was used with four factors,
three clones, two plaiting stock, two periods of fertilizer applicationn with three levels of N, P, K
and four replications. Each treatment plot (12x6 m) consist of 12 shoot cuttings (20-25 cm length
and 12 -15 mm in diameter) 1+ 0 or 12 root cuttings 0 + 1at 1 x 2 m. Fertilizers vvere applied as a
surface cover treatment to the depth of 8-10 cm, around the seedlings. Each treatment received ze-
100r 18 giiis of 5 gms of Urea as a source of Nitrogen + 8giuis of tiiple supeiphosphate as a source
of phosphorus + 5 gms of potassium sulfate as a source of potassium or 36 gms of the same Chemi-
cals. The mixed fertilizers vvere applied either at early May or at early August for Spring and fail
grovvth respectively. The area was irrigated vwhen soil moisture reached 19-20 % of soil dry We-
ight. (Soil loss 50 % of available vvater of field capacity) (Dickmain and Stuart, 1983). irrigation
staited from April to early October. Weeds vvere controlled either by haiid, rotovator or by app-
lying glyphosate herbicide. 1152 soil sub-samples vvere collected jusl before adding fertilizer and
after three months of applying the Chemicals for both periods to the deptli of 50 cm. A total of 72
samples wvere 6ven dried at 40°C to equiilibrium and sieved tlirough a 2 mm sieve, the analysed for
Nitrogen by Kjeldalil method, for Phosphorus by spectrophotometer, for potassium by hot-flaine-
photoriieter and for Calcium and Magnesium by using EDTA-Na2 (Davidescu and Davidescu,
1982). The detected Nitrogen ranged from 0.0041 to 0.0104 %, Phosphorus ranged from 1to 6
mg/100 gs of soil, both elements wvere vely low according to the results of both Aldhous (1968)
and Wilde (1958). Hovvever, Potassium wvas slightly low to satisfactory level (6.7 to 20.1) mg/100
gs soil accordance wvith the same results of the preceeding authors. Therefore, the addition of Po-
tassium is to keep liigh concentration of K in the loliage, since the lafter element acts as a cliarged
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balaiice cation for the transport of anions (Salisbury and Ross, 1979). Foliage samples collected
froin 12 samplings for each treatment by late July, for the treatments received Chemicals in eariy
May, and by late October for the treatments received Chemicals in early August. Samples were dri-
ed at 70°C for 24 hours and sieved through a-20 mesh screen, then the samples digested by coii-
centrated M504+ 30 % of ILO Total Nitrogen estimated by Kjeldahl method, Phosphorus by
speclrophotometer, Potassium by liot-flame-photometer, Calcium and Magnesiiim by EDTA-Na-,
(Davidescu and Davidescii, 1982). Dry woight vvere obtailied by harvesting and samplings before
leaf fail, survival percentage, plant height and diameter at 1.0 m lieight were measured for ali
samplings, analysis of variance, Duncan multiple range test and regression analysis were used to
determine the efcct of planting stock, time fertilizer application, difl'erent levels of Chemicals and
their interactions on the grovvth, nutrient concentration and dry matter accumitlation.

3. RESULTS AND DISCUSSION

Table (1) shows that Populus nigra "Babylon" IRQ-6 clone gave better result in most of the
characters studied except shoot chy vveiglit and Phosphorus conc., this may indicate that eveti thro-
ugh the first two clones have siniilar geiietic base tliey have different affinity for the elements
(Ogar, 1981). As shovvn in Table (2), Nitrogen, Phosphorus and Potassium (applied as mixed ferti-
lizers) increased significantly the growth of hybrid poplar O+ 1stock, the magnitude of 12 out of
17 characters were greater in root cuttings than those of slioot cuttings. These results indicate the
importance of root cuttings for the establishment of successful plantation and it is in agreement
with the finding of Randall and Kiinard (1977) who suggested that the mean lieight of one-year old
root cutting (253 cm) of Populus dettoides were sigiificantly greater than that of ali stem cut-
tings (213.4 cm) during the first growing seasoll. The response to fertilizer could be exliibited by 1
+ Osstock suggest that cuttings may effectively utilize fertilizer in their second growing seasoll
(Kondziolka and Streit, 1988). As showii in Table (3) fertilizers applied in early May gave the best
results for plant lieight, diameter and N, P, K concelitrations, except for Ca and Mg concentrations.
Table (4) shows that the levels of N, P, K fertilizers increased sigtificantly plant lieight, diameter,
LAI, shoot and root diy vveights and Ca and Mg concentrations, vvhere the concentrations of Nitro-
gen, Phosphorus and Potassium dccreased in the thiid level as conipared with the control. This
may be due to the direct effect of rapid seasonal grovvth iniplying dilution as mentioied by (Arni-
son, 1977 and Titmcr and Stone, 1978), and also in agreement wvith (Jarrel and Beverly, 1981)
finding for the yield crop and aveiage concentration of the element. There was no evidelice for the
liypothesis of I'oliar dilution of Calcium and Magnesiiim during the periods associated with rapid
foliar diy vveiglit accumulation. This suggests that the relative aniounts of Ca dnd Mg absorbed du-
ring these periods paralleled the changes in foliar diy vveiglit accumulation. Table (5) sliovvs that
interaction of clonex planting stock significantly affect plant leight, diameter, N, P, Ca andiMg.
There wvere differences betvveen 1+0 and 0 + 1 stocks wvithin three clones. Hov/ever, root cuttings
vvere the best in grovvth rate, Nutrient content, clone x plantiiig stock induced higher concentration
of N, P in the foliage of Populus nigra "Babylon" IRQ-6 clone. Table (6) represents the signifi-
cant effect of clone x time of adding fertilizer interactions on most characters, plant lieight, diame-
ter, LAI. Clone Populus nigra "Babylon" was superior among the otliers wilien fertilizer applied
at early May, concentrations of N, P and their accumulation increased for the same period where
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the concentrations of Ca and Mg decreased, but their content increased according to their high leaf
dry vveight. Significant clone x fertilizer levels interactions was manifested for plant height, diame-
ter, shoot diy weight and root shoot weight ratio. The growth increased by increasing fertilizer le-
vel. Contentrations of N, P, Ca in the foliage increased for ali clones. The interactions also induced
a rnore rapid rate of decline for foliage Magnesium in ali clones (Table 7). Planting stock x time of
adding fertilizer interactions shows significant effect on diameter, root shoot vveight ratio and N, P,
K, Ca and Mg concentrations for ali clones. Spring application with root cuttings sliovved the best
results (Table 8). Table (9) shovvs significant effect planting stock x fertilizer levels on diameter,
shoot and root dry vveights, P, Mg concentrations and their content in the foliage. Diameter increa-
sed for both planting stock, the maximum diy vveight obtained at the third level. Phosphorus con-
centration increased as the fertilizer increased wliere the maximum Mg concentration occured at
the second level for shoot cuttings and in the zero level for root cuttings.

Table (10) showvs significant effect of the interactions of time of adding fertilizer x fertilizer
levels on plant diameter and for N, P, K, Ca and Mg. Diameter increased at high level when fertili-
zer applied at early May. The nutrient elements N, P, K and their content increased significantly
for the second and the third levels as compared wvith the control. Ca concentration decreased in the
second and third level for both periods. The interactions of clone x planting stock x time of adding
fertilizer shovvs significant effect on N, P and Ca concentrations and the accumulation of P, K and
Mg. N and P concentrations vvere increased for ali clones with root cutting when the fertilizer app-
lied for Spring grovvtl, maximum accumulation for P and Mg occurred at the sallle treatments. Ca
concentration and Mg accumulation occurred in root cuttings for the second application of fertili-
zers as shovvn in Table (11). The interactions of clone x planting stock x fertilizer levels showv a
significant effect on plant height, shoot diy vveight, root shoot vveight ratio, N concentrtaion and
the accumulation of ali nutrients studied. The clone Populus nigra "Babylon" IRQ-6 cultivated
by root cuttings wvith the third level was the best among the others for ali characters studied. The
interactions of clone x time of adding fertilizer x fertilizer level showv significant effect on diame-
ter, N and P concentrations. The clone Populus X euraniericana IRQ-19 at early May with the
third level gave the best result for diameter and P concentration, vwhere Populus nigra "Babylon”
IRQ-6 clone with the third level application at early May gave the highest value for N concentrati-
on.

The interactions of planting stock x time of adding fertilizer x fertilizer levels, shovved signi-
ficant effect on diameter N and P concentrations and Mg accumulation, the highest value obtained
in the clone Populus nigra "Babylon" IRQ-6 with the third level vwhen fertilizer applied at early
May for the first three characters. Maximum Mg accumulation obtained in the clone Populus X
euramericana IRQ-19 wvith the third level of application at early August. The interactions of the
four factors studied showv significant effect on diameter, N, P, K, and Mg concentrations as well as
the accumulation of P, K and Mg. The best treatment for ali characters is the clone Populus X
euramericana propagated by root cuttings with the third application at early May. A relation bet-
vveen leaf dry vveight and nutrient content per hectar, high correlation obtained for ali three clones
with different levels of fertilizer except for P in the first clone with the third level and K in the se-
cond clone wvith the third level. The results indicate that foliar elemental contents are strongly rela-
ted to foliar diy vveight.
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Table 1 : The effect of clones on growt!i and nutrient concentration, accumulation (Duncan
M.R.T.)
Tablo 1 : Klon gesitlerinin bliylime ve Fidanlarda element birikmesine etkisi

Characteristics Clone Clone Clone

Nitelikler IRQ-1 IRQ-6 IRQ-19

Plant height (m) (Fidan boyu) 1543 ¢ 2.014 a 1729 b
Plant dia. at 1.0 m height (cm) 0.849 b 1.034 a 1.047 a
Leaf Area Index (Yaprak alani indeksi) 1.168 ¢ 2.719 a 1.743 b
Shoot dry weight (gm) (Gévde kuru agir.) 182.851 ¢ 191.709 b 232.420 a
Root dry weight (gm) (Kok kuru agir.) 78.392 b 87.570 a 87.452 a
Root shoot ratio (Kok govde orani) 0431 b 0.457 a 0.382 ¢
N. colic. % 1522 b 1580 a 1.507 b
N-absorbed by leaves kg/ha. 4561 c 6.219 a 5485 b
P. conc. % 0.198 a 0.192 b 0.189 b
P-absorbed by leaves kg/la. 0.598 ¢ 0.752 a 0.693 b
K-absorbed by leaves kg/lia. 4.624 ¢ 6.059 a 5.550 b
Ca conc. % 1885 a 1899 a 1.663 b
Ca-absorbed by leaves kg/ha. 5.538 ¢ 7.326 a 5.998 b
Mg. conc. % 0.258 b 0.272 a 0.270 a
Mg-absorbed by leaves kg/ha. 0.753 ¢ 1.056 a 0.972 b

Table 2 : The effect of planting stock on growth and nutrient conc., accumulation (Duncan
M.R.T.)
Tablo 2 : Fidan gesitlerinin bilyime ve fidanlarda element birikmesine etkisi

Cliaracteristics Shoot cutting Root cutting
Nitelikler Govde celigi Kok celigi
Plant height (m) (Fidan boyu) 1701 b 1822 a
Plant diameter (cm) (Fidan capi) 0932 b 1021 a
Shoot dry weight (gm) (Govde kuru agir.) 191.613 b 212,974 a
Root dry vveight (gm) (K&k kuru agir.) 81.338 b 87.605 a
N % 1509 b 1564 a
N. kg/lia. 5231 b 5613 a
P% 0171 b 0.215 a
P. kg/ha. 0.593 b 0.768 a
K % 1.487 b 1573 a
K. kg/ha. 5.166 b 5.656 a
Ca% 1777 b 1.854 a
Ca. kg/ha. 6.068 b 6.506 a
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Table 3 : Duncan Multiple range test shovving effect of time of adding fertilizer on some of clia-
racters studied.
Tablo 3 : Gibre verme zamaninin fidanlarin bazi niteliklerine etkisi

Characteristics ~Spring application Autumn application
Nitelikler llkbahar aplikasyonu Sonbahar aplikasyonu
Plant height (m) (Fidan boyu) 1842 a 1681 b
Plant diameter (cm) (Fidan ¢ap1) 1.050 a 0.903 b

N % 1563 a 1510 b

N - ..g/ha. 5594 a 5250 b

P % 0.204 a 0.182 b

P - kg/ha. 0.734 a 0.628 b

K % 1607 a 1452 b

K - kg/ha. 5754 b 5.068 a
Ca% 1717 b 1914 a
Ca. kg/ha. 6.069 b 6.506 a
Mg % 0.254 b 0.280 a
Mg - kg/ha. 0.892 b 0.962 a .

Table 4 : Durcan Multiple range test sliowing effect of three levels of fertilizer (1l some charac-
ters studied.
Tablo 4 : U¢ muhtelif dozun fidanlarin bazi niteliklerine etkisi

Characteristics Zelo Second Third
Nitelikler level ~ level ) level
Sifir doz Ikinci doz Uciincii doz
Plant height (m) (Fidan boyu) 1513 ¢ 1705 b 2.067 a
Plant diameter (cm) (Fidan capr) 0.850 ¢ 0.977 b 1103 a
Leaf Area Index (Yaprak alani ind.) 1.069 b 1.249 ab 1436 a
Shoot dry weight (gm) 172.072 ¢ 203.435 b 213.373 a
Root dry vveight (gm) 74.135 ¢ 84.958 b 94321 a
N % 1634 a 1555 b 1421 ¢
N - kg/ha. 6.438 a 5431 b 4397 ¢
P% 0.207 a 0.206 a 0.166 b
P - kg/ha. 0.810 a 0719 b 0514 ¢
K % 1688 a 1566 b 1.335
K - kg/ha. 6.613 a 5.486 b 4134 ¢
Ca% 1.708 b 1742 b 1.996 a
Ca. kg/ha. 6.697 a 6.012 b 6.152 b
Mg % 0.239 ¢ 0.268 b 0.293 a
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Table 5 : Duncan Multiple range test showing the effect of interaction of clone x planting stock
on soine characters studied.
Tablo 5 : Klon x Fidan gesiti etkilesiminin fidanlarin bazi niteliklerine etkisi

Characteristics

Nitelikler abi alb2 adl Uon ad| ad2
cd d b a cd b
Plant height (m) 1.576 1.510 1.932 2.095 1.595 1.863
Fidan boyu
e d c a b a
Plant diameter (cm) 0.820 0.877 0.956 1112 1.021 1.073
Fidan capi
c b ab a c b
N % 1.491 1.552 1.569 1591 1.467 1.547
b a c a d a
P % 0.186 0.211 0.171 0.213 0.158 0220
c b b a c a
P -kg/ha. 0.563 0.632 0.665 0.839 0.552 0.834
b a b a c c
Ca% 1.833 1.937 1.833 1.965 1.666 1.659
b b b a a b
Mg % 0.258 0.258 0.254 0.291 0.291 0.250
c c b a b b

Mg - kg/ha. 0.760 0.746 0.987 1.124 0.993 0.952
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Table 6 : Duncan Multiple range test sliowing the effect of interactions of clone x time of ad-
ding fertilizer on some characters studied.
Tablo 6 : Klon x Giibre verme zamani etkilesiminin fidanlarin bazi niteliklerine etKisi

Characteristics

Nitelikler arci alc2 azcl QACi ascl asc2
d e a b cd cd
Plant height (m) 1.667 1.419 2.115 1.912 1.746 1.711
Fidan boyu
c d a c a b
Plant diameter (cm) 0.948 0.750 1.126 0.942 1.078 1.016
Fidan ¢api
cd d a ab cd b
Leaf Area Index 1.170 1.165 2.950 2.488 1.442 2.045
c d c c b a
Shoot dry weight 189.540 176.163 189.577 193.641 221.840 243.001
Govde kuru agirligr gm.
c c b a ab ab
Root dry vveight 78.726 78.058 84.283 90.858 87.048  87.855
Kok kuru agirhgi gm. c bc a c b d
N % 1.506 1.538 1.632 1.528 1.550 1.465
d e a b c b
N - kg/ha. 4.786 4.337 6.660 5.779 5.337 5.633
ab b a c b c
P% 0202 0.195 0.211 0.173 0200 0.178
c d a c b c
P - kg/ha. 0.644 0.551 0.859 0.645 0.699 0.687
b c b c a d
K % 1.582 1.482 1.590 1.479 1.649 1.680
d a c a d d
Ca% 1.666 2.104 1.840 1.396 1.645 1.680
d c a a cd b
Ca - kg/lia. 5.236 5.840 7.375 7.277 5.596 6.400
d b d a b c
Mg % 0.237 0.279 0.237 0.308 0.287 0.254
c c b a b b

Mg - kg/ha. 0.742 0.764 0.959 1.152 0.976 0.969



Table 7 : Showing the effect of interaction of clone x feitilizers level on some of the characters studied.
Tablo 7 : Klon x Glibie dozu etkilesiminin fidanlarin bazi niteliklerine etkisi (Dunkan M.R.T.).

Characteristics

Nitelikler ald| ald2 did3 a2d | m,do a2d 3 asd| asd, a3d3

f f b de b a e de c
Plant height (m) 1.275 1.363 1.990 1.708 2.068 2.265 1.557 1.684 1.945
Fidan boyu

f e c d bc a d bc a
Plant diameter (cm) 0.677 0.858 101 0.950 1.019 1.133 0.921 1.055 1.165
Fidan capi

f e c f ed c ed b a
Shoot dry vveight (gm) 162.094 181.856 204.604 168.658  190.072  216.098 185.465 238.379 273.417
Govde kuru agirhgi

bc cd bc a a ab de ef f
Root shoot ratio 0.435 0.419 0.438 0.457 0.467 0.448 0.406 0.380 0.360
Kok, gbvde orani

e d b de bc a f c bc
N % 1.436 1.512 1.618 1.483 1.581 1.676 1.344 1.570 1.607

d ab a d abc c e bc ab
P% 0.168 0.211 0.217 0.176 0.204 0.195 0.154 0.202 0.210

b bc cd a d co ¢ e e
Ca% 1.968 1.895 1.791 2.072 1.781 1.843 1.947 1.552 1.489

f e cd b bc a bc e de
Ca - kg/ha. 4.786 5.485 6.343 7.098 6.917 7.963 6.574 5.635 5.785

a cd e ab bc c ab ab de
Mg % 0.306 0.250 0.128 0.287 0.268 0.262 0.287 0.287 0.237

d d d bc b a bc b c

Mg - kg/ha. 0.749 0.726 0.784 0.981 1.039 1.146 0.967 1.030 0.920

NOILVININNDIOY INJHINN V104 AW HIMOYO
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Table 8 : The effect of interactions of planting stock x time of adding fertilizer on some charac-
ters studied (Duncan M.R.T.)
Tablo 8 : Fidan gesidi x Guibre verme zamani etkilesiminin fidanlarin bazi 6zelliklerine etkisi

Characteristics

Nitelikler bici bic2 b2G b,c9
b d a c
Plant diameter (cni) 0.985 0.880 1.116 0.925
Fidan ¢api
b a b b
Root shoot ratio 0.416 0.444 0.423 0.411
Kok, govde orani
b b a b
N % 1.512 1.506 1.613 1514
b b a b
N - kg/ha. 5.213 5.249 5.975 5.250
c d a b
P% 0.178 0.165 0.231 0.199
c c a b
P - kg/ha. 0.614 0.572 0.853 0.683
b bc a c
K % 1.504 1.469 1.710 1.436
b b a b
K - kg/ha. 5.170 5.162 6.338 4.974
c b c a
Ca % 1.703 1.851 1.731 1.976
b b c a

Mg % 0.266 0.269 0.241 0.291
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Table 9 : The effect of intelaction of planting stock x fertilizer level on some cliaracters studied
(Duncan M.R.T.)
Tablo 9 : Fidan gesiti x giibre dozu etkilesiminin fidanlari bazi niteliklerine etkisi.

Characteristics

Nitelikler M1 bidj bjdg M1 b,cL bjcL

d c b d b a
Plant diameter 0.838 0.922 1.037 0.861 1.033 1.169
Fidan ¢api (cm)

d c b d b a
Shoot dry weight 167.997 190.870  215.974 176.147 216.001 246.773
Gadvde kuru agirhigr (gm)

d c b d b a
Root dry weight 73.699 81.134 89.180 74.571 88.782  99.462
Kok kuru agirhigr (gm)

d c c c b a
P% 0.152 0.184 0.178 0.180 0.227 0.237

e c o d b a
P - kg)ha. 0.467 0.630 0.683 0.561 0.807 0.937

a b d ab c c
Mg % 0.300 0.279 0.225 0.287 0.258 0.254

b b b b b a
Mg - kg/ha. 0.919 0.950 0.871 0.879 0.914 1.029

Table 10 : The effect of interaction of time of addig fertilizer x fertilizer levels on some ciiarac-
ters (Duncan M.R.T.)
Tablo 10 : Giibre venrie zamani x giibre dozu etkilesiminin fidanlarin bazi niteliklerine etkisi.

Characteristics

Nitelikler M I cido cid3 M 1 C)dy c-jdj
d b a e d c
Plant diameter (cm) 0.896 1.073 1.183 0.803 0.882 1.023
Fidan capi
e b a d c b
N % 1.399 1.591 1.698 1.443 1.518 1.569
d b a d c c
P% 0.170 0.216 0.227 0.162 0.196 0.188
e b a f d c
K % 1.366 1.676 1.780 1.305 1.457 1.596
d b a f d c
K - kg/lia. 4.424 6.078 6.759 3.844 4.894 6.467
a c c a b b
Ca% 1.958 1.618 1.576 2.034 1.867 1.840
b b b b b a
Ca - kg/ha. 6.357 5.845 6.004 5.947 6.179 7.390

v b a
Mg - kg/lia. 0.893 0.929 0.855 0.904 0.935 1.045



Table 11 : Effect of clone x planting stock x time of adding fertilizer interaction o1: some characters studied (Ducan M. R. T.).

Tablo 11 : Klon x Fidan Cesiti x Giibre Vemie Zamani etkilesiminin fidanlarin bazi niteliklerine etkisi (Dunkan M.R.T.).

Characteristics

Nitelikler aitbici albic2 aib2cCl aiv 2 azhici azbic2 aVi azh2Q2 asbl°l
f ede bed e bc de a e e

N % 1.428 1.555 1.584 1521 1.598 1.540 1.666 1516 1511
d d b bc d e a d e

P % 0.189 0.182 0.214 0.207 0.189 0.152 0.233 0.194 0.155
cd e bed d b d a bc e

P - kg/ha. 0.622 0.505 0.666 0.598 0.741 0.590 0.977 0.700 0.480
de e cd e c c a cd d

K - kg/ha. 4.840 4.187 5.234 4.236 5.763 5.827 7.316 5.356 4.934
d a bc a b bc bc a c

Caw 1.527 2.138 1.805 2.069 1.861 1.805 - 1.819 2111 1.722
de e e de cd b bc a bc

Mg - kg/ha. 0.804 0.716 0.680 0.811 0.909 1.065 1.010 1.239 0.972

a3blC2

1.423

0.160

cd
0.623

cd
5.473

1.611

bc
1.013

a3”ci

bc
1.509

0.246

0.917

6.463

1.569

bc
0.979

adv 2

0.195

cd
0.195

0.751

cd
5331

be
1.749

bed
0.925
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Bu calismada U¢ yerli Kavak Klonunda (Populus nigra IRQ-1, P. nigra
(Babylon) IRQ-6 ve P. x euramericana IRQ-19) biyime, mineral element kon-
. santrasonu kuru material birikintisi arastiriimaktadir.

IRAK Ninevah plantasyonunda kok ve gévde geliklerinden dretilen fidanlara
U¢ degisik gubre (N, P, K) ve U¢ degisik doz halinde (0,18 ve 36 gr) olarak iki ay-
ri mevsimde ilave edilmistir.

Arastirma sonucunda, kdk geliklerinden elde edilen fidanlar yukarida belirti-
len Kklonlar icin tesis edilen plantasyonlarda kullanilabilir. Klonlar arasinda
gubreleme farklilik gostermistir. Populus nigra (Babylon) IRQ-6 ise erken Ma-
yis N, P, K gubrelemede belirgin degisiklik géstermistir. Ayrica mineral element
ve yaprak kuru agirhgi yiksek korelasyonlar ortaya koymustur. Bu iliski fidan-
larin ne kadar mineral element aldigini gdsteren bir erken gosterge olarak kul-
lanilabilir.

1. GIRIS
?
Kavak melezlerinin fidanlari Irak'in kuzeyinde 1950'den beri kullaniimaktadir (Abdullah
1988). Klimatik, Edafik faktorlerin ve glbrelemenin bu tiriin biylime hizina, (biomass) kitle agir-

lig1 ve verimliligine buyuk etki yapti§i birgok arastirici tarafindan belirtilmistir (Jobling 1960, Jar-
vis 1968, Dimitrov et al 1976, Nilson and Wasielewiski 1977 and Ogar 1981).
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Arastirma Irak'ta Ninevah plantasyonunda yapilmista'. Ninevah plantasyonu 36°19"' Kuzey
enlem derecesi ile 43°09' Dogu boylam derecesi arasinda bulunmaktadir. Yillik yagis miktarinin
ortalamasi 332 mm, toprak tiirii Killibalgik, pH 7.6-8.2'dir. Bu arastirmada l¢ Kavak melezi Popu-
lus nigra IRQ-1, P. nigra (Babylon) IRQ-6 ve P. x euramericana IRQ-191, iki degisik fidan turi
(kok ve govde celiklerinden elde edilen fidanlar), iki giibreleme zamani (ilkbahar ve Sonbahar) ve
tc glibreleme cesidi (N, P, K)'nden olmak tzere t¢ ayri doz (0.18 ve 36 gr) kullanilmistir. Her de-
neme dort defa tekrarlanmistir. Sulama ise toprak rutubeti kuru agirhginin (% 19-20) sine indigi
zaman yapilmistir ve sulama Nisan-Ekim aylari boyunca devam etmistir. Toprakérneklerinin ana-
lizinde Nitrogen igin Kjeldahl metodu, Fosfor igin Spectropliolometir ve Potasyum igin Hat-Fla-
mephotometer. Kalisyum Magnisyum EDTA - Naz (Davidescu and Davidescu 1982) kullaniimis-
tir. Yaprak drnekleri Mayis ayinda gibrelenen fidanlardan Temmuz sonunda, Adustos ayinda giib-
relenen fidanlardan Ekim'in sonunda toplanmistir. Yaprak 6rnekleri) 70°C'de 24 saat miiddetle ku-
rutulmus ve 20'lik eleklerden gecirildikten sonra 11,SO_, + 30 % ITO, elaeritilmistir. Fidan tutma
ytizdesi, fidan ¢api ve boyu dlgllmustir. Fidan gesidi, glbre turd, dozlar ve kullanma zamaninin
etkilerini belirtmek icin Variyasyon analizi, Dunkan, M.R.T. ve Regresyon analizleri yapilmistir.

2. BULGULAR

Tablo (1) den anlasilabilecegi gibi Pupulus nigra "Babylon” IRQ-6 Klonu gévde kuru agirhg
ve Fosfor konsanl'asyonu disinda bltin niteliklerde en iyi sonuglar vermistir. Tablo (2) de goste-
rildigi gibi kok celiklerinden elde edilen fidanlar bu iki nitelikte gdvde celiklerden elde edilen fi-
danlardan ustiin sonuglar vermistir. Dolayisiyla kok geliklerinden elde edilen fidanlar Ninevah
plantasyonun kosullarindaki Kavak plantasyonlarin tesisinde dnerilmelidir.

Tablo (3) ten anlasilabilecedi gibi Mayis basinda gubreleme, fidan boyu, ¢api, N.P.K kon-
santrasyonu niteliklerinde Ustlinliik gésterilmistir.

Tablo (6) da gériildugu gibi Klon x gilbreleme zamanin arasindaki etkilesim hemen hemen
bitin nitelikleri etkilemistir. Fidan boyu, ¢api ve yaprak indeksi Populus nigra "Babylon"da erken
Mayis gubrelemede blytk signifikasyon (bir anlamlilik) gostermistir. Fidan buytmesi glibre dozu-
nun artmasi ile artmistir (Tablo 7).

Tablo (8) de fidan gesidi x giibre verme zamani arasindaki etkilesim fidan capi, kok/kok ora-
ni ve N.P.K ve Magnisyon konsantrasyonu her ¢ klonda anlamlilik géstermistir. Erken Mayis
ayinda ilave edilen giibre bilhassa kék celikleriyle elde edilen fidanlarda en iyi sonuglan vermistir.
Oysa fidan cesidi x gubre dozu arasindaki etkilesim ancak fidan capina, gévde ve kdk agirhgina ve
P.M.Ca konsantrasyonuna ve yapraktaki miktarina anlamlilikla etki gsdtermistir (Tablo 9).

Tablo (10) dan anlasilabilecegi gibi fidan capi, dozun yiikselmesi ile artmistir ve bilhassa er-
ken Mayis glbrelemesinde, klon x fidan g¢esidi x glibreleme zamani arasindaki etkilesim sonucu
N.P and Ca konsantrasyonuna ve P.K and Mg birikmesinde anlamlilik géstermistir (Tablo 11).
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