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Table 1. Characteristics of rice husk biochar, rice husk and cow manure

s o (o st ot isms) S calas (a0)3) S o3 (o) Jid (40)0) el (a0)0) ST oola
Treatment Electrical conductivity (dS/m) N (%) P (%) K (%) Organic matter (%)
. " L>
s S X 1.188 0.55 0.51 0.93 7.47
Rice husk biochar
T e 5.79 1.815 32 0.67 0.58 3591
Rice husk
14
S 7.19 3.535 1.1 0.86 1.19 17.53

Cow manure
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Table 2. Results of analysis of variance of different treatment effects on seedlings of Fraxinus excelsior and Acer

cappadocicum
03 BEp-
Ol s o Fraxinus excelsior Acer cappadocicum
Source of variation . Sold sima . Sols e
Significance Significance
on o
& o 2.66 0.1 278 0.097™
Total dry weight
2 2.66 0.115s 5.62 0.01°
Root volume
_ o 2.82 0.950 2.65 0.11m
Dry weight of stem
o O 00 0.51 0.48" 0.91 0.34m
Dry weight of roots
sl
= 3.12 0.08" 10.21 0.0017"
Stem volume
o531 e g plis)
e Al degsl 5.07 0.026" 0.096 0.76™
Seedling height at the end of the period
W
Sl Jsb 41 0.027" 0.07 0.79"
Stem length
S Sl
# CLN o 0.94 0.33" 10.32 0.001*

Average leaf area

e glike o 1.25 0.27ms 5.53 0.02*

Root cross section

Sy SKas o35

. 5.01 0.03" 5.38 0.022"
Dry weight of leaves
° = T 5 j |y
09 Al 0e 8 Sl . 1.67 0.1 0.04 0.850
Number of seedling leaves at the end of the period
, | C e L
A . 4.62 0.033° 2.1 0.15m
Seedling collar diameter at the end of the period
s Jsb 0.1 0.75 4.63 0.03°
Root length
059 gl 53 Jlg S, slaw
Number of seedling leaves at the beginning of the 2.55 0.11m 1.26 0.26"
period
° | 5 A 3
, 093 sl 5 Jlg o ’]” . 0.023 0.881m 1.45 0.23m
Seedling collar diameter at the beginning of the period
N (B 5 el
sl Je s . 0.136 0.710 16.89 0.000"
Seedling height at the beginning of the period
228 0.926 0.52m 1.411 0.24r
Chlorophyll
s 0.58 0.79" 0.96 0.491
Photosynthesis

Sl g ™ 10053 40 oLl CL'" 53 ol sre ¥ ao 53 44 Ll CL.., 53 o3 gae ¥

**: Significant at p<0.01; *: Significant at p<0.05; ns: non-significant



e S il 6L¢=n.&.’~’5c§k&\ Sl

Oledlp S lasls om0y sS ; Ses 055 k)
S0 5 S @ Aty s o2 /0 5 S 0 Ay
Sl S ey Hls g O] atlS Sl 555 5 Aoy
Yoo ol oS bl 5o 0y S » Sas 055 aeien
3301 S 5 (5 VA0 5 ¥4 i in) 0 SN0 5
Al gloesd 355 5 Ao y3 90 Er A S sm sl
(g =\ JK0) was samles (2 5 V/FF 5V /P0 (i i)
/0 g ey pladlg Sl las o s Bl b
Yoo ol 558 a0 /0 5 53 g A Do o
Ll ()l g M a5 ataS pleeni 558 50 S
555 Sl s ol PA/V9) 68 o) il Jgb o ity
S i A S s Sl 3 0] S 52 510 58
YF/20) aos0 S 0 s 5 (a8l YY/A0) s

Lo =\ JKs) o samlin (e sl

40 4 ab

35 A ab

ab
30 4 ab b ) ab

ab
ab a_h .

(e hilw) & al> o gl )l

height of the fifth stage (cm)

(a0 50} gglfags
cow manure

(%)

rtlantiagS
Chemical
fertilizer

T ptduyy gt
Rice husk (o 3)
biochar (%)

[}

& iy
Rice (wsj2)
husk (%)

b

40 A ab

(o ilw) 4ilu Jobo

Stem length (cm)
o

Ll iy o iy gl gt (ha33) 59395 | plaendiogs
gbeedled Rice (wsye) Rice husk (we 2) Cow manure Chemical
control]  husk (%) bitﬁ‘]ar (%) (%) fertilizer

d

(yiaslee) # 4l yo 4y ka3

Collar diameter of the sixth stage

(p5) S p Sis 1g

Dry weight of leaves (g)

\YY

0y sl Gl Sas ol LSl anlie @ls

S ol o s eoan ks sl S ol ol
/0 o Ay Dl Ao /0 B aey Gliudly
5 aweS plard 08 50 SV 5 S asss 005 S
O A B Aty Cnlh ey ol gme Ml Aty
QT S r,—f \O- 63@ 555 Llas (r‘g\*‘ #/\)
,\sue.\.a:u;.aw)a&c'jaﬁx)w):(,ug\,,a\‘ﬁr)
/0 i gy il S sl (1Y JS2)
38 358 o3 53 5 Ko /0wy Sla s Ao
SNl 55 aneS 5 Aty aled glassS 5 25 Y
ot a2l sgmy T e e gyl 51 ()l e
t\.&)\ ossle YY/YY) oS 5 (ugsle YA/-A)
3 r; V0 6l 58 sl 5o a0y sbdle
Orzeen (o =) JS) Kol saalis do s S L Aty

]

ab 4p

ab
. ab

ab ab ab ab

(mm)
S =W R
I L

1

Tl T ey
ey Rice (o) Chemical
control husk (%) fertilizer
(&)
a
3.5 1
a a

3 3 ab

Fd - g
= in = in w in

El [T 2 gy g () galfast | planiiags
obadlgd Rice (ww o) Rice husk (uw ya) COW manure Chemical
control|  husk (%) (%) fertilizer

hiu(tzhslr (%)

S 53 () Bl Jsb 5 () S Kzs 055 () 31 Ao e gl (W) 3T oo a8 (0 S0le alis il - JS
it bl o 0

Figure 2. Mean comparison results of collar diameter of the last stage (a), height of the last stage (b), leaf dry
weight (c¢) and stem length (d) of Fraxinus excelsior in different treatments
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Figure 3. Mean comparison results of the average height of the first stage (a), root volume (b), root cross section
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Figure 3. Mean comparison results of total chlorophyll content of Fraxinus excelsior (a) and Acer cappadocicum

(b), and photosynthesis of the two species (¢ and d, respectively) between the different treatments
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Figure 4. Variations in height (a) and diameter growth (b) of Acer cappadocicumbetween different treatments
The heights in the first to fifth stages are indicated by h1 to hS. In the same way, b1 to b6 indicate diameters at
each stage.
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Table 3. Correlation between PCA axes and morphological variables measured in Fraxinus excelsior and Acer cappadocicum
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Underlined numbers in bold indicate morphological factors of each species for axes whose percentage of specific values is

higher than the Broken-stick statistic and their correlation values are above 0.3. These factors had the greatest effects in
explaining the variance of the data.
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Figure 7. Classification of PCA analysis based on morphological traits of two species of Fraxinus excelsior (a) and Acer
cappadocicum (b)
1: Control, 2: 1% of rice husk, 3: 0.5% of rice husk, 4: 2% of rice husk biochar, 5: 1% of rice husk biochar, 6: 0.5 percent of
rice husk biochar, 7: 300 g of cow manure, 8: 150 g of cow manure, 9: Maximum chemical fertilizer and 10: Minimum
chemical fertilizer.
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Abstract

The aim of this study was to investigate the effects of rice husk, rice husk biochar, cow manure
and chemical fertilizers on the morphological and physiological characteristics of coliseum maple
(Acer cappadocicum Gled.) and ash (Fraxinus excelsior L.) seedlings. A total of 60 pots were
considered for nine modifying treatments and nursery soil with three replications in a completely
randomized design in Lajim nursery located in Savadkuh county, north of Iran. Results showed
that different treatments had significant effects on some morphological characteristics of ash. The
highest diameter, height, stem length of this species were observed in 150 g of cow manure
treatment and the highest dry leaf weight was observed in 300 g of cow manure treatment.
Different treatments had significant effects on the height of first stage, leaf area, volume, cross
section and length of roots, leaf dry weight and stem volume of coliseum maple seedlings. The
highest height in first stage of this species was observed in the control and the highest root volume
was observed in the treatments of 300 and 150 g of cow manure and 2% of rice husk treatments.
The highest root cross section, root length, leaf dry weight and stem volume of coliseum maple
seedlings were observed in 300 g of cow manure treatment and the highest mean leaf areca was
observed in 150 g of cow manure treatment. In addition, no significant difference was observed
in chlorophyll content and photosynthesis of different treatments. In general, the obtained results
show that the use of cow manure compared to chemical fertilizers and biochar has a better function
in increasing the growth of Fraxinus excelsior and Acer cappadocicum seedlings during a period
of plant growth in the nursery.

Keywords: Biochar, cow manure, Lajim nursery, leaf chlorophyll.



