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ABSTRACT

The present research was carried out to determieeinfluence of different combinations of
organic matter as growing media on seed germinatisarvival, growth, biomass and
performance of needle-leaved arizona cypress (Ggoi® arizonicavar arizonicaGreene) and
medite cypress (C. sempervirens var. horizantdgl.] Gord) seedlings in a forest nursery
located in northern Iran. Seeds were sown in ptastits as randomized completely block design
(RCBD) with four replications at four different stieatments, including: T1) nursery common
soil (control), T2) control soil: cattle manure (§; T3) control soil: decomposed litter (5:1), T4)
control soil: cattle manure: decomposed litter (31 The results after one year showed that
seedlings of both species grown on T4 obtainecebeggrmination percent, survival, shoot
height, collar diameter, seedling vigor index andaf}ty Index (Ql). Greatest relative growth
rate (RGR) of height and diameter were achievearmanic matter treatments. In most of the
studied attributes, response of C. arizonica watiebethan C. sempervirens, showing the
different ecological requirements of these specksm the study, it is concluded that the
increased availability of soil nutrient can be udeh seedling production of both species.

Keywords: Biomass Cupressus arizoni¢&. sempervirensOrganic matter, Quality index, Vigor index.

INTRODUCTION

In recent years the increasingly problems of faredégradation has been persuaded the
researchers and managers to prevent the decreadeess valuable resources. One of the
important solutions for restoration of the degradeghs is suitable seedling production in forest
nurseries (20). In the other hands, the use of ptamting stock can reduce plantation survival
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and growth, increase site maintenance costs, ahgeeconfidence in reforestation (24). Some
factors highly affect the quantitative and quaNtatproduction of seedlings in nurseries. The
physico - chemical characters of soil - media &eermost important effective parameters (50,
31). Chemical fertilizers are useful for improvermehnutrition contents, soil texture, and plant
tissue and higher yield production (23, 41). Howedele to the environmental limitations and
decrease of soil fertility in long term and als@mmemic benefits, organic matter is a better
alternative (36).

In this manner, organic matter with moisture, terapege, respiration and enzymes activity
increase influence on seed germination and seediiogth. Seed germination represents an
important initial phase in the life cycle of plarfi®). In recent studies, combinations of types of
soil in different ratios of nutrient have been exdéd for influencing the seed germination of
important forest species (28, 46). The role of stdtus on seed germination and subsequent
growth of Deodar cedacCgdrus deodargRoxb.) G. Don f.) and Blue Pin®ifius wallichiana

A. B. Jacks.) under nursery conditions has beenrteg by Durgapal et al. (2). In study
combinations of mixtures of growing media (pinekya@phagnum peat and paper mill sludge
with sewage sludge, sewage activated sludge, npahisolid waste and inorganic fertilizer) on
maritime pine tree production in a forestry nursévlaias et al. (38) showed that the highest
values for germination percentage of Maritime Ridmus pinastelAit.) were obtained for 75%
pine bark + fertilizer and for sewage sludge tremtits. Also the best physical parameter values
were obtained in seedlings grown in paper mill gudt activated sewage sludge + peat and in
paper mill sludge + activated sewage sludge + park mixtures.

Also, there are many studies to indicate the efi@écrganic matter on increase soil fertility (16),
survival and growth (29, 32), biomass (39) and kegdjuality (38). Larchevéque et al. (29) by
using of three rates of fresh co-composted sewhgie and green wastes (control without
compost, 20 and 40 kgm-2 of compost) on one-yearseedlings of native species Holm Oak
(Quercus ilex L), Aleppo Pine Rinus halepensidMill.) and Stone Pine Rinus pineal.)
explained that the compost improved survivaQQoflexandP. pineaseedlings, but had no effect
on P. halepensisand for all species seedling length and radialgnowere increased for both
rates of amendment. Also, Nourshad and Ghorani (8pprted that a better treatment for
diameter and height growth of Loblolly PinBirfus taedal.) and Slash Pin€Pinus elliottii
Engelm.) is perlit, tea wastes, decomposition manlgam soil and forest decomposed litter
(1:1:1:2:1), and forP. pineatea wastes, manure and forest decomposed litt@ila® results
were found in researches of Guerrero et al. (15¢revtihey combined pine bark and sewage
sludge for growind®. pinea Cupressus arizonicand Picea abies.According to Kiani (8)
finding, there was an increase in root and shogt wieight of potted and bare rootBd
taedaseedlings where substrate was shared as soil, dandmposed manure (1:4:2). Findings
of O” Skarsson et al. (21) indicated that fertiliapplication during two years improved survival
of Betula pubscens,Larix sibirica andPicea sitchensisaind increased annual height 7 and 15
times for Betula albaand Larix sibirica, respectively. Ravikumar et al. (45) indicatedttha
Inoculation of Azospirillum significantly increasdatie shoot length by 44.85%, primary and
secondary root length by 39.3% and 37.5%. Also,aroéd nutrient availability improves
relative growth rate (RGR), due to larger allocatmf biomass to foliage and shoot (3). Root
length/Shoot height ratio (RL/SH) and Sturdinest@nt (SQ) are important measurements for
seedling survival and predict seedling performai38. Finally, the Dickson Quality index (QI)

1370
Scholars Research Library



Fatemeh Ahmadlooet al Annals of Biological Research, 2012, 3 (3):1369-1380

integrates the aspects of total plant mass, thedi§ess Quotient and (RL/SH) ratio. The QI
explains plant potential for survival and growttthe field. High index values are better (47).

In the experimental nursery (Koloudeh, located mo\ Mazandaran province, norther Iran),
deficiency in nutrient and organic matter of seiki problem for seedling production (4). On the
other hand, the seedling morphological charactesistefore planting highly affect the seedling
growth during the first years after outplanting X3Bresent research plans to remove above
problems by adding the different combinations @famic matter in soil - media and to evaluate
effect of soil status on seed germination, suryiaald growth in seedlings of arizona cypress
(Cupressus arizonicavar arizonica Greene) and medite cyprg€s sempervirensvar.
horizantalis (Mill.) Gord) having a widespread apaltion in plantations and city green areas.

MATERIALS AND METHODS

Study area:

The study was carried out in Koloudeh nursery, tedan a distance of 10 kilometers far from
Amol city, Mazandaran province, Iran (52° 1E, 36° 34 N, 6 m a.s.l). The annual average
precipitation is 830 mm, the annual average mininbeimperature 6.6 °C and the annual average
maximum temperature 27.2 °C.

Research method:

Seeds of Arizona Cypreg€upressus arizonicaar arizonica Greene) and Medite Cypress
(Cupressusempervirenvar. horizantalis (Mill.) Gord) species with edyah size and weight
were supplied from the Caspian Forests Seed Cantdazandaran, Amol. The characteristics
of seeds are shown in Table 1. Viability percentafjeseed lot was determined using the
Tetrazolium Chloride (TZ) staining technique. Maigt Content of the seeds was specified
based on three replicate samples of approximately 4eeds per lot by drying seed at 103+2°C
for 17+1 hours. As a measure of the cleannes®ad,spure seed was separated from impure
seed and separately weighed and purity percentaigéned. To determine the number of seeds
per unit weight, two or more random samples arerakom the seedlot. Four different soil
treatments were supplied (Table 2). The design sesup as completely randomized block
design (CRBD) with four replications for each traanht and with 20 polybags (15 cm x15 cm x
20 cm) for each replication and a total of 320 palys for each one of species.

Table 1. The characteristics of seeds

. R . . Mean Viability ~ Purity Moisture Number

Species Seed provenance  LatitudelLongitude precipitation (mm) (%) %) (%) (per Kg)
Cupressus arizonica Gorgan, Iran  36°41°N 54° 20" E 649 26 87 13.5 128700
Cupressus sempervirenis Gorgan, Iran  36°41°'N 54° 20" E 649 33 97 13.1 145306

Table 2. Soil component bulk ratio used in the expenent

Treatment Loam Soil Sand Bran Cattle manurgecl(i)ﬁrgfosed
Nursery soil (control) (T1) 3 1 1
Control soil: cattle manure (T2) 3 1 1 1
Control soil: decomposed litter (1 3 1 1 - 1
Control soil: cattle manure: decomposed litter (T4) 3 1 1 1 1
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Ten seeds were sown in a polybag on March 21 (2@#)regarding to viability. Analysis of
soil treatments with four replications (Table 3)revecarried out at the laboratory of Tarbiat
Modares University, College of Natural Resourcesof\Iran. Seeds were dusted with fungicide
(Thiram, 0.002). Seed germination began in the 6fsApril in both of species in all the soll
treatments. Germination was recorded every 3 day87 days. Visible radical growth was used
to define germination. Germination percent wasmdateed by using equation 1.

numbeof germinatigseedg 100
Numbeof seedinitiatec

Germinatio=

[1]

After completion of field germination only one séed (best one) per polybag was maintained
to record the initial growth parameters. Propeesamncluding artificial watering, weed removal
each 10 day (manual), and root pruning of seedl{gge during the growth period) were

carried out regularly.

Table 3. Chemical characteristics mean of soil tréments, cattle decomposed manure and forest deconged

litter

Treatment Cattle decomposed Forest

T 2 T3 T4 manure decomposed litter
C (%) 228 384 264 516 4.44 5.88
Organic matter (%) 3.92 6.6 4.54 8.88 7.64 10.1
N (%) 0.04 013 0.08 0.23 0.9¢ 0.7t
CIN 64.3: 28.65 31.5. 22.7: 4.72 7.8¢
EC (dS/m) 0.19 027 026 0.22 0.22 0.24
K (mg/kg) 275 76 44 90.5 87.8 78
Ca (mg/kg) 35.35 36.15 39.52 495 57.05 45.7
Mg (mg/kg) 29 42 32 39.7 48.3 50
P (mg/kg) 11.76 147 252 504 26.1 23.2
pH 8.28 8.08 801 7097 7.3C 7.5¢

(T1): Nursery soil (control), (T2): Control soilattle manure, (T3): Control soil: decomposed lift@r4): Control soil: cattle
manure: decomposed litter.

Along the seed germination and seedling growthgittides were applied to soil disinfectant.
Growth parameters (height and collar diameter) wereasured four times (September,
November, January and March). Shoot height (Hyr(st@nd root diameter (D) were calculated
with accuracy of 0.1 cm and 0.1 mm, respectiv@®) and (R/S) and (SQ) (equation 2) was
assessed based on Thompson (10). The relative fyravet of height, (RGR mm cm* d-') and
relative growth rate of diameter, (RGRum mm* d-') was calculated by using equations 3 and
4 according to Ostost al (26).

H
SQ = — 2
Q=75 [2]
RGR= LnH, - LnH, 3]
t, -1
RGR= LnD, - LnD, 4]
Lt

Where B and H are seedlings height (cm) in last and first meam@nt, respectively; Dand
D; diameter (mm) in last and first measurement, respay; & - t; (days) are last and first
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sampling dates, respectively and Ln is naturalditiga. Twelve months after seed sowing, three
seedlings were randomly chosen in each combinatbntreatment (species-soil). After
separating root system and shoot (stem + neededllings were put in oven and dried at 70 °C
for 48h and then weighed (4Qurvival rate following the seedlings counting vdggermined in
March 2008. Seedling quality index (QI) (1), vigodex and total dry biomass increment (%) (6,
19) were calculated by using formula 5, 6 and Fplgws:

The seedling quality index (QI) =— , Total seedling dry Welght , , (5]
[height (cm)/diameter (mm) + shoot dreight (g)/root dry weight (g

Vigor index = Germination (%) x Seedlingtal lengtt [6]

Total dry biomass increment (%) Total dry weight of the treatment - Total dry weigth the control treatmer)1<t100 [7]
Total dry weight of the control treatment

The total nitrogen soil was estimated using the rbti€jeldhal method (34). The total
phosphorous soil was determined by Vanado-Molybdat@sphoric yellow colorimetric
procedure. Potassium, calcium and magnesium soé determined using an atomic absorption
spectrophotometer after wet digestion of a 1 g $amth triple acid mixture (10 ml of HNOS3,
4 ml of HCIO4, and 1 ml of HCI) (34) .

Data analysis:

Data were statistically analyzed using SPSS so#fwprogram (Ver.15 for Windows).
Distribution was tested for normality by Kolmogoresémirnov, and homogeneity of variances
tested by Levene test. One - Way - ANOVA was usedie¢termination the effect of soall
treatments on germination, survival, growth indieesl biomass. Wherever the treatment effect
was significant, Duncan multiple range test< 0.05) was carried out to compare the means.
Growth indices as well as biomass of seedlings éetwtwo species in the same soil treatment
were analyzed by t-test. Pearson correlation waslwtied for finding the relationship between
determined indices i€@. arizonicaandC. sempervirenseedlings.

RESULTS

Generally, there was a positive significant cotietaamong elements concentrations of N, P
and K with all determined growth indices excepttiemgth. The same correlation was between
Mg and diameter and quality index (QI) of arizonypress seedlings (Table 4). The significant
correlation was found among elements concentratodrid and K with all determined indices
except root length and seedling dry biomass incrert®) of medite cypresseedlings. There
was not a significant correlation between P withtr@ngth, root dry weight and seedling dry
biomass increment (%). Also Mg element was onlyrelated with diameter. Element Ca was
not significantly correlated with all indices undgudy in both species (Table 4).
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Table 4. Correlation coefficients of Pearson (r) bgveen nutrient content of soil with seed germinatio and
seedling characteristics ofC. arizonica and C. sempervirens seedlings

Parametel C. arizonici C. sempervirer

N (%) P K Ca Mg N (%) P K Ca Mg

Concentration (mg/kg) Concentration (mg/kg)

Germination (%) 0.674 0.605 0.585 0.158° 0.48° 0697 0615 0.39T 0.124° 0.365°
Survival (%) 0.712 0502 0.748 0.178° 0534 0595 0.65 0581 0.264° 0.458
Shoot height (SH) (cr 0.617 0.667" 0.61¢ 0.29/ 0.2¢" 0.64¢" 0.6777 0.55€ 0.18™ 0.497"
Diameter (D) (mmr 0.782" 0557 0.82¢" 0.25: 0527 0.812° 0.65¢° 0.767  0.17¢"  0.69:7
Root length (RL) (cm) 0.08 0.19° 0.057° 0.04%° -017° 0.222° -079° 0.308° 0.011° 0.245°
Vigor Index 0.67 0.725 0609 0.30I° 0.402° 0.792 0.623 0.747 0.136° 0.688°
S, shoot dry weight (g) 0.767 0.717° 0774 0.32¢ 0.467 0544 0.62° 0512 0.369° 0.309"°
R, root dry weight (g) 0.728 0678 0.738 0.252° 0.49T° 0.54 0.484° 0565 0.472° 0.185
Quality index (Ql) 0.832 0.69° 0.854 0281 0582 0.661 0569 0.68° 0.477° 0.334°
Seedling dry biomass increment (%) 0671 0.5 0.717° 0.132° 0.417° 0.27%° 0.383° 0.292° 0.011° 0.256°

* Significant at the 0.05 level; ** Correlation &gnificant at the 0.01 level; ns: no significant

Table 5. Analysis of variance for effect of soil atment on germination, survival and growth indicesf C.

arizonica and C. sempervirens seedlings

C. arizonica C. sempervirens

F P-values F P-values
Germination (%) 7.181  0.005 24.214  0.000
Survival (%) 15.27  0.000 6.823 0.006
Shoot height (SH) (cm) 462  0.023 5.48 0.013
Diameter (D) (mmr 25.5(  0.00C 38.9t  0.00(
Root length (RL) (cnr 0.07  0.97%* 0.7¢ 0.54¢™
Length total seedling (cm) 1.53 0.257 12.27 0.001
SQ 0.20 0.895 0.51 0.678
RL/SH 1.93 0.177 1.59 0.24%
Vigor inde» 4.82 0.02 24.41  0.00(

" Signifiant différences (P < 0.05) ™ Non signifiant différences (P > 0.05)

Table 6. Germination, survival and growth traits ard vigor index of one-year old potted seedlings ofdth species

produced in four growing soil media

C. arizonica C. sempervirens
(T1) (T2) (T3 (T4) (T1) (T2) (T3) (T4)
— 19.13 21.88 2288 24 22.25 28.38 29.75 31.13
Germination (%) 12b  (055a (055  (0.61)a (L03)c  (0.69)b (0.25)ab (0.97)a
Survival (%) 79.38 925 91.25 93.75 79.38 91.25 91.25 94.38
@2b  (133a (125  (0.8l)a (L75b  (L25)a (0.81)a (113)a
Shoot height (SH) cm) 17.91 28.35 275 30.51 16.71 21.53 23.74 27
Qaek  (2.18) 094  (3.91) @6t  (25Dal (187): (1.11)¢
. 3.06 459 4.34 4.82 3.04 441 452 493
Diameter (D) (mm) ©i8b  (0.18a  (0i7%a  (012)a ©0.08)c  (0.16)b (0.08)b (0.18)a
Root length (RL) (cm) 21.07 20.4 20.21 2217 23.46 27.7 25.41 25.68
(4.49) (2.56) @71 (1.98) @A) (2.04) (0.99) (1.38)
Length total seeding (cm) 398 48.74 47.71 52.68 40.16 49.2 49.15 52.68
(4.56) (4.35) 3.71) (5.8) (1.64) (1.77) (1.67) (0.83)
S0 5.81 6.24 6.37 6.29 5.46 4.86 5.28 5.48
(051 (063 (0.39 ©.7) (0.39 (0.45 (0.5 017
RUSH 1.25 0.72 0.74 0.74 1.49 1.35 1.09 0.96
(0.34) (0.06) ©0.14)  (0.05) ©0.3) (0.19) ©.1) (0.08)
Vigor index 74453 106095 108607  1263.39 890.36  1399.68 1463.06 1641.38
(96.6)b  (7476)a  (60.8%a (141.12)a (342)c  (8439b  (59.03)ab (72.35)a

Values in parenthesis are standard error.
Within the same column the means followed by diftdetters are statistically different (P < 0.08)cording to Duncan test.
(T1): Nursery soil (control), (T2): Control soitattle manure, (T3): Control soil: decomposealit{T4): Control soil: cattle
manure: decomposed litter.
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Both species significantlyp€0.05) varied in germination, survival, shoot heigBH) (cm),
diameter (D) (mm) and vigor index in different sméatments (Table 5).

Generally, most of these characters had greainaoils consisting organic matter (Table 6).
Furthermore, relative growth rates (RGR) of heightl diameter showed decreasing process in
during time for each soil treatment. The greaté€SRRin each measurement time belonged to 2
and 4 treatments in both species and the lowestiainweas observed in control treatment (Fig.
1). The greatest RGRallocated toC. sempervirenspecies in control treatment but it declined

duration time (Fig. 2).

0.0 ‘ —-o—- Treatment (1) —-w—-Treatment (2) —-&--Treatment (3) ---e®---Treatment (4|)
.038+

0.0341 o

N\ C.arizonica . C. sempervirens
0.03- O\ -

0.0264 AN\ A

0.022 DN RS

0.018+

RGRy (mm et o‘l)

0.014+ RENGANN *
N ~
~ ~

0.01

0006 T T T T T T 1

60 120 180 Time (days) 60 120 180

Fig. 1. Relative growth rate of height (RGR,, mm cm-* d-*) for investigated species in different growing med

—-o—- Treatment (1) —-a—-Treatment (2) —-& --Treatment (3) ---e--- Treatment (4)

0.0056+
] C. arizonica DR - ---eC. sempervirens
~ 0.0051 .
:cs . RN (N
g 0.0046- EUEN o NI~
g:-—::\’"\ﬁ, S \‘\ R\
S T~ \\ NN
< 0.00411 N LN N
@ \3‘\\ ‘ ‘b\ . \\
8 :‘\.\ TR
0.0036 NS SNt
DN \%
|
0.0031 T T T T T T 1
60 120 180 Time (days) 60 120 180

Fig. 2. Relative growth rate of diameter (RGR, um mm-* d-%) for investigated species in different growing meid

Soil treatment affecte8, shoot dry weight (g), R, root dry weight (g),abtlry weight (g), R/S
and Quality Index (QI) ofC. arizonicaand Quality Index (QI) ofC. sempervirengTable 7).
Whereas most of parameters@n arizonicahad the highest values on soil treatment 4 and the
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lowest values on soil control (Table 8).@ sempervirengicrease of organic matter raised the
Quality index (QI).

Table 7. Analysis of variance affected by soil trament for biomass parameters inC. arizonica and C.
sempervirens seedlings

S shoot dry R, root dry Total dry RIS Quality Index Total dry biomass
weight (g) weight (g) weight (g) Q) increment (%)
C. arizonica F 8.1% 6.8i1 7.8§ 3._§6 17:66 4;62
P-value: 0.00: 0.00¢ 0.00< 0.047 0.00( 0.02:
C. sempervirens F 2.78 2.89 3.42 0.15 5.68 0.64
) ~ P-values 0.086° 0.079* 0.052¢ 0.926¢ 0.012 0.600°

Signifiant (P < 0.05); ): Non signifiant

Table 8. Biomass traits in one-year old potte@. arizonica and C.sempervirens seedlings produced in four
growing soil media

C. arizonici C. sempervirer

(1) (T2) (3) (T4 (T1) (T2) (T3) (T4)

. 151 4.1 1.57 2.36 2.57 3.17

S, shoot dry weight (g) 0.27)c 5.32 (0.74)ab (0.47)b 6.34 (1.14)a (0.36) (0.58) (0.35) 02)
. 0.63 1.89 1.46 2.07 0.78 1.25 1.31 1.59

R, root dry weight (g) ©012b  (026)a  (018)a  (0.35)a (0.16) ©019) (022  (0.21)
Total dry weight (g) 2.13 7.21 5.54 8.41 2.35 3.61 3.89 4.76
yweignt (g (0.39)b (La (0.64)a (1.49)a (0.48) (0.75) (048)  (0.37)

RIS 0.41 0.36 0.36 0.33 0.56 0.57 0.53 0.5
(0.03)a (0.01)ab (0.01)ab (0.01)b (0.09) (0.07) (0.08) (0.05)

_— 0.26 0.78 0.6 0.88 . 0.52 0.63
Quiality index (QI) (0.04)c (0.06)ab (0.06)b (0.09)a 0.32 (0.07)b  0.52 (0.06)a 0.04)a (0.05)a

Total dry biomass 0 2.76 1.8 3.2 0 1.3 1.3 15
increment (%) (0.9)a (0.6)ab (0.8)a (1.2) (1) (0.7)

Within the same column the means followed by diffdetters are statistically different (P < 0.08)cording to Duncan test.
(T1): Nursery soil (control), (T2): Control soilattle manure, (T3): Control soil: decomposed litt€f4): Control soil: cattle manure:
decomposed litter. Values in parenthesis aredstesherror.

DISCUSSION

In this study, high correlation was observed amsmme nutritional elements as N and P in both
species with seed germination and followed improsmihgrowth indices. Similar instances were
also found by Durgapal et.gR) whereas combination of soil organic matternowed the seed
germination and subsequent growth@édrus deodaraand Pinus wallichianaunder nursery
conditions. In the other hand, one of the earlynéveluring seed germination is mobilization of
seed reserves due to enzymes activity becausepties substrates for functioning of different
metabolic processes, including respiration andovaranabolic pathways, which are essential for
growth of embryonic axes (37). Similar instancesen@so found by Sheikh and Abdul Matin
(5) on ShishamOalbergia sissodroxb.) seed germination. The highest germinatiacedage
resulted in cow-dung mixture soil medium might lne do it helps to develop and maintain good
soil structure and porosity, water holding capacdagration, permeability and contribute in
raising Cation Exchange Capacity (CEC) of the soil.

High correlation among some nutritional element®Na® and K soil with survival and growth
indices in present study for both species may leetdypositive effect of soil nutritional elements
on improvement of growth and biomass seedling (Z#)s finding on seedling is in line with
Puértolas et a{22) onPinusspp., Navarro et a{42) onAbies pinsapand Luis et al. (48) on
Pinus canariensisAlso, Trubat et al(40) showed that survival was highly dependentten
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species and the nutritional conditions. Since ingiudy no significant correlation was detected
between Ca and Mg concentration and survival, ata duggest that the role of Ca and Mg may
be less important than that of other variablesfabt, increased organic matter in soil as plant
hormone - like activity is caused plant stimulatiar nutrient absorption, enzymatic and
metabolism activity increase in plant and has dlmence on protein synthesis and performance
better (11). So, the changing rate of nutrient msdurce availability is caused higher absorption
of C by plant and can have a significant influencethe photosynthetic efficiency of needles
(43).

Photosynthetic efficiency is also dependent oratheunt of incident light. Light availability can
interact with soil resource availability in influeng seedling physiology and growth (43).
Similarly, Kaakenin et al(44) reported significant correlatiop<0.05 between organic matter
of soil with growth and biomass in norway spruPé&éa abieqL.) H. Karst) seedlings whereas
the increase of nutrient content of plant tissud’KN increased the growth and biomass.
Shadanpour et al. (17) studied the effect of cownura vermicompost on the growth of
Marigold. The largest stem diameter, flower sizaoad fresh and dry weight were related to
mixture of 60% v/v vermicompost with 30% v/v sand$p10% v/v soil, but the highest plant
height obtained at 60% peat plus 40% perlite. Camumne vermicompost was better than peat in
many attributes of plant growth and compost efédsd was better than peat. On the other hand,
organic matters are effective in make favorableddwmns for plant performance as suitable
aeration and water content regime (35).

In this study non significant correlation were atved in soil Ca content in both species with
growth indices and biomass that is probably du€tojs not as mobile as Mg in plants and thus
it is being accumulated in older plant tissues @gnificant correlation Mg with diameter and
Quality index exhibited that probably seedlingsch&ethis element that is higher than Ca. Root
length is effective in absorption of Mg (7), But the present study there is no significant
correlation between soil organic matter and roagle; therefore, the lack of Mg correlation
with measured indices could be explained.

Non - significant correlation between root lengtmj and soil organic matter may be due to
sufficient nutrient in root zone preventing the dieypment of root system (18, 25). Also, a less
nutrient availability could comparatively enhanamtr growth (26). However, environmental
factors such nutrient may affect the growth andspilggy of roots, but seem to more heavily
influence growth of older seedlings (13). Also @asmhought to be due to microbial presence or
its activity in the growth media during one yearipé. In contrast, in previous studies carried
out on Holm OakQuercus ilex L). and Stone PingPinus pinea L. (29) organic fertilization
increased root growth because of nutrient supplgeéms that difference with findings of the
present research is probably due to two years gpefiexamination. Also, the absence of growth
may be associated with the environmental conditwitis cold weather.

Generally, organic matter with improvement of thggical, chemical and biological properties
of soils such as acceleration of microorganismarabial processes and of absorbable nutrient
for plants enhances soil aeration, influences ced sgermination and seedling growth and
provides suitable conditions for seedling produtt{86). In the present, RL/SH and SQ ratios
under nutrient supply of soil conditions for bogiesies was not significant. It is probably so that
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the organic matter can increase water and nutabsebrption and return carbon and nutrient
contents to a balance more favorable for storagg Also the ‘functional equilibrium’ between
root and shoot growth varies widely between speaies is strongly modified by internal and
external factors (26). Also, a high RL/SH value dadicate low foliage development and
therefore negatively influence the photosynthesiegss within the plant (38).

RGR is ecologically important because it is ondhaf primary variables influencing on plant
structure. Environmental factors can provoke charigeRGR (12). It seems that in our study
RGR development is due to suitable light and notrévailability affecting on growth and larger
allocation of biomass in seedlings (3). So cleariythis survey the environmental factors as
soil, species and time in RGRwre more effective than those in R&Rhis response is normal,
because seedlings in primary growing stages arefieth from higher growth in height than in
diameter (46). The greatest relative growth rat@iobd in organic matter treatments shows that
organic matters affect the physiological potentfagrowth. The patterns with RGR and nutrient
supply are the same as reported previously by @dtak(26). Larger seedlings generally have a
greater photosynthetic active surface in termsesdhe biomass. Thus, they have a higher net
carbon gain through a higher photosynthetic surféghanced carbon gain increases root
biomass which may increase the survival rate. hg#ein biomass is due to accumulation of
nutrient proportionally more intense in the firsigges of plant life (27). 18. arizonica,total dry
biomass increment (%) in organic matter treatmeartd, its significant correlation with N, P and
K elements indicates that soil nutrient has an irtgmt role in plant dry biomass production (19).
The maximum value in both species for QI is in consoil: cattle manure: decomposed litter
treatment (T4). This implies that the plant expaeess high development, while the aerial and
radical parts are balanced (24). Plants developeafganic matter treatments had the greatest
values for QI in other studies (47, 38). This ssggeood potential for survival and growth in
the field.

In general, from the present investigation it cancbncluded that germination, survival, growth
and biomass o€. arizonicaand C. sempervirensvere enhanced by using the organic matter
treatments. This indicates that organic matter loama suitable growth medium component,
depending amount of cattle manure and decompotied the plant growing requirement, and
the specific physical characteristics desired englowth media. This is while, that other organic
components like, homestead - organic wastes, dgniall wastes, bio - fertilizers, sugarcane
wastes, pine bark, and coconut fiber may advanee ghality and quantity of seedling
production.
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