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ABSTRACT

This study was conducted to investigate the effects of different levels and types of nitrogen fertilizer on seedlings
and soil chemical properties in a semi-arid area, Mongolia. 2-year-old Populus sibirica and 4-year-old Ulmus pumila
seedlings were planted in May 2014. Six treatments with three levels of nitrogen (low-level: urea 5 g tree ; medium-
level: urea 15 g tree !, ammonium sulfate 33 g tree !, urea 15 g tree ! with potassium phosphate 10 g tree 1; high-level:
urea 30 g tree ') were applied and for the medium-level of nitrogen, different types of fertilizer were treated. Survival
rate, root collar diameter (RCD) growth rate, leaf nitrogen concentration of seedlings, and soil chemical properties
were determined in August 2014. The seedling survival rate of both species decreased as the level of nitrogen
increased. This result can be explained by water stress caused by nitrogen fertilization in arid regions. The RCD
growth rate of P. sibirica was significantly decreased by the treatment of high-level of nitrogen due to excessive
nitrogen fertilization, and was increased by the treatment of ammonium sulfate due to sulfur which might promote
nitrogen uptake. The leaf nitrogen concentration of P. sibirica did not change by the treatment of low-level of nitrogen,
and was increased by the treatment of medium-level of nitrogen. There were no significant differences in the RCD
growth rate and the leaf nitrogen concentration of U. pumila among the six treatments. None of soil chemical properties
was affected by nitrogen fertilization. Overall, the low-level of nitrogen showed no effect on seedlings and soil chemical
properties, except on survival rate of U. pumila and the high-level of nitrogen was considered excessive fertilization.
Continuous monitoring of medium-level nitrogen fertilization including the ammonium sulfate, which increased early
growth of seedlings, would be needed to elucidate the effect of fertilization on seedling growth and soil properties
in a semi-arid region.
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Fig. 2. Experimental treatment (C: control, N5: urea 5 g tree”

Populfus sibitica

' N15: urea 15 g tree ', NS33: ammonium sulfate

33 g tree”!, N15+PK10: urea 15 g tree” ' and potassium phosphate 10 g tree”', N30: urea 30g tree ") (a)

and planting layout (b).
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(Varian, Vista PRO, Australia)2 =751t National Academy
of Agriculture Science, 2010).
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http: //www.ekscc.re.kr



252 el t - k5e - HEE - HRIX| - X0l - ZEH - 0|HE - Khaulenbek Akhmadi - &8t
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Fig. 3. Survival rate (a) and growth rate of root collar
diameter (RCD) (b) of Populus sibirica and Ulmus
pumila seedlings following fertilization treatments.
Symbols of each treatment follow those in Fig.
2. Different letters indicate significant differences
between treatments (P<0.05) and error bars in-
dicate one standard error of the mean.
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T 0.43 cmol, kg™, NI5+PK10 2] 0.71 cmol, kg™ "o}
617%(T) %7 22.47 mg kg ™!, N15+PK10 2] 161.10 mg
kg ) Z7IekgIch 11 9] AgHA oFol29] HE(Ca’, Mg,
Na'), £ pHe} A7 | A e F 5 B A rda (o
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Table 1. Leaf carbon (C), nitrogen (N) concentrations,
and CN ratio of Populus sibirica and Ulmus
pumila seedlings following fertilization treat-

ments.
Species Treatment C (%) N (%) CN ratio
C 45.49 1.02 44.42
(0.15)a (0.07)b (2.69)a
N5 46.22 1.45 31.85
(0.35)a (0.10)b (2.52)ab
NI5 46.28 2.64 17.53
P. sibirica (047)a (0.14)a (0.74)b
44.73 1.79 25.04
NS33 (0.42)a (0.18)ab (2.27)b
45.42 1.75 25.98
NISHPKI0 (0.50)a (0.44)ab (5.86)b
N30 - - -
C 45.16 247 18.29
(0.29)a (0.55)a (3.74)a
NS 45.88 1.98 23.17
(0.23)a (0.38)a (4.54)a
U. pumila 15 45.95 2.15 21.38
(0.30)a (0.47)a (6.36)a
NS33 - - -
NI15+PK10 - - -
N30 - - -

Symbols of each treatment follow those in Fig. 2. One standard
error of the mean is in parenthesis. Values with the different
letter for each species are significantly different between treat-
ments (P<0.05).

e e 185 QA T Sk 84 EE
o] B3}l APyt opd dhkES] ikl Zlos weEd:
=, i e B A& ol wadht szl
F= VAA Sk & Ate] Ak 18] AW]9] v
A A]o] whg EoF o2l Weprh giglon:, wiiEA]
A Y A7) A e A A Ao met Boke]
| ol S7IBIArE ARt HAlEIT(Li et al., 1999).
e, bRl %t Ae A = SR &
b F F7keo] A vERt A2 Bkl A S3tst
of olg/do] W& 919 54 wiel Ao ke vi(Humph-

reys and Pritchett, 1971).
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Table 2. Soil exchangeable cation (Ca®*, K*, Mg**, Na*), available phosphorus (P»Os), pH, and electric conductivity

(EC) following fertilization treatments.

Exchangeable cation (cmol, kg ') P,Os EC
Species Treatment —1 pH —1
CaZ* K Mg>* Na* (mg kg ) (dS m )
C 10.24 0.60 0.32 28.04 8.78 1.07
(1.05)a (0.02)b (0.18)b (0.0Da (5.15)b (0.06)a (0.02)a
N5 12.52 0.60 0.45 28.32 8.95 1.13
(0.67)a (0.03)b (0.77)ab (0.10)a (2.81)b (0.15)a (0.04)a
NIS 12.78 0.55 0.37 31.31 8.65 0.98
(0.59)a (0.0)b (0.26)ab (0.00)a (1.65)b (0.06)a (0.05)a
P. sibirica
NS33 10.79 0.53 0.37 38.23 8.48 1.01
(0.14)a (0.02)b (0.23)ab (0.04)a (6.93)b (0.18)a (0.13)a
13.47 0.83 0.42 307.95 8.76 1.16
+
NIS+PK10 (0.41)a (0.06)a (0.52)a (0.02)a (82.91)a (0.10)a (0.03)a
N30 13.11 0.61 0.41 36.60 8.49 1.14
(1.57)a (0.04)b (1.07)ab (0.04)a (1.3Db (0.15)a (0.07)a
C 10.58 0.43 0.57 22.47 8.77 1.09
(0.66)ab (0.05)b (0.24)b (0.02)a (1.70)b (0.06)ab (0.02)a
N5 10.91 0.57 1.15 22.19 9.26 1.37
(0.82)ab (0.02)ab (0.88)ab (0.30)a (2.74)b (0.17)a (0.27)a
NIS 9.86 0.48 0.58 26.85 8.74 091
(1.09)ab (0.03)b (0.31)ab (0.0D)a (2.29b (0.05)ab (0.08)a
U. pumila
NS33 9.28 0.39 0.66 27.03 8.52 0.99
(0.90)b (0.03)b (0.62)ab (0.13)a (3.68)b (0.16)b (0.17)a
NI54PK10 8.77 0.71 0.78 161.10 8.94 1.11
(0.75)b (0.06)a (0.44)ab (0.0Da (50.48)a (0.15)ab (0.05)a
N30 13.59 0.55 0.81 33.16 8.76 0.98
(0.49)a (0.03)ab (0.26)a (0.07)a (2.20)b (0.08)ab (0.03)a

Symbols of each treatment follow those in Fig. 2. One standard error of the mean is in parenthesis. Values with the different
letter for each species are significantly different between treatments (P<0.05).
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