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Studies on the Grassland Development in the Forest
XII. Effect of nitrogen fertilization on nitrate nitrogen concentration
and water soluble carbohydrate content of grasses by growing

season and growth stage under shading condition
Sung Seo

Summary

This experiment was carried out to determine the effects of nitrogen(N) fertilization levels(0. 120,
240 and 360 kg/ha/y) on seasonal nitrate nitrogen(NO;-N) concentration and water soluble carbohydrate
(WSC) content of grasses grown under shading condition. The plants were sampled on 7, 14, 21, 28
and 35 days after harvesting in spring(May), summer(July) and autumn(September), 1988, respectively.
Shading degree was controlled artificially ca. 45~50%, and each annual level of N was distributed 5
times equally.

The NO,-N concentration of grasses was very low(0.064 %) in spring, high in summer(0.198 %) and
autumn(0.234 %), and NO,-N was slightly decreased with growing of grasses. Also the NO,-N concen-
tration of grasses was increased significantly with increasing level of N.

In spring, the NO;-N of grasses was very safety(less than 0.1 %), regardless of plant height and
N level. In summer and autumn, however, plant heights of below 40 cm(summer) and 44 cm(autumn),
and N levels of over 210 kg(summer) and 140 kg(autumn) were over toxic level to animals, respectively.

The WSC content of grasses was slightly decreased with grass growth, and significantly decreased
with high level of N.

From the above results, it is suggested that 200 kg/ha of N in this experiment is effective for
forage quality. Also a little more amount of N(50~70kg/times) in spring, and low level of N(20~30

kg/times) in summer and autumn season may be desirable on woodland posture.

I.#% &= a2 edgre gk HiEE L lek(Stritzke E, 1976;
. 1985).

A7tz A A RS AEE Hx9) 4EMT a2} o) 7k ol Al Eel 28] BEFE KA
fEHEEe] 2 d 8-S vk RS B2 H 1% PR ALY S8 FAslT SRIEEH(NON) &
Bt ole)l HTHS AST JAA7| vl EER ge Zrvlste] el x| shE) u(Stritzke . 1976;
el SHol M= zpdge] 50 %o\ Fhigffold ZF 5, 1985), 7}Eoll 23 pAmgiTtel Fasivh

% PE X BRB(Livestock Experiment Station, RDA, Suwon 441-350, Korea)

—104 —



(3 5, 1983). whebs] Bz Faxiql oA
kb 5(1988)2 Atdte] 60% olAtE. Seo E(19
89)2 55% ol A& il 7o) nighAl st ahyl
o, o] Bk AR AY Sl TFEEA
F@grh#o] $1de] vty #WEsldth =3 NOy-N
a2 AnAigFEo] FoldfE zA Frlely
(Stritzke @ McMurphy, 1982; 2 Z 1985; % =
1988), ZEfisZ 18] 3 EFRMFIZE & o7}
ATHEIH 5, 1979; % 5, 1990a).

B AlES ol8gt ol A EAREHTANA B%
MRk o] ZRER, £ THA B2 £ kg
B v A d¥E doted olel(ik 5.
1990b), =EgReRHEEI KBRS B
e AFFS REHISY] YZkEAA A al
BIEE EHEKE-S Qrol X 37 bR 4 2] G
L& A 28 E dua Ei=Edoh

O. #t# & F&

¥ A]&8& orchardgrass?} 70 %R X, tall fescue,

perennial ryegrass, Kentucky bluegrass 3 ladino

clover7} L8 spAiE o] W= HERBS HiHRBE

ol 4] 1988\ 49 €] 109714 S = gl 2)3aie)
= MiA 24 Agdez £ 6m, o] 1lm, o)
2me] 3y B4 2 E ubEe] HREES S0
~55%7F ThEEE 2AIG Co(EAAE 45~
50 %), A1 @ 73 HA L 3mPE 3k G o 2wl %)
s}t

Ay WHMIBAES hawh 0, 120, 240, 360kge]
442l 5 T2 77t ol & EF 1, 2, 3, 43 A HF 2
#iEsfstel om,  lAkst el zZbh 100kgw)
200kg o 2 Q42 o] o & RS Tl #a
= Alse} v 2 S|l ¥ Rdtd 2, 7let

A gl el 2 EERBRS BT stk

A, 983, 7HEHe] AN, a8n £8F
17 7bAe] AEFRMIZ(+7, +14, +21, 428,
+35¢) @Y - 11~122173 s HERS
AFstA=d, BHLE 59 10, 172, 249, 314,
64 7, AEHL 79 5Y, 12, 194, 269, 8
4 2o, 7F&ES 9Y 69, 139, 209, 274, 10
Y 4edel Zpzt AXEhech. SRBEERSELS lon
meterik(Anon, 1978)e.8, XKixMRAK{IEWE RS
Anthronei#(KILFEE, 1976)22 ztzt 5pfrdlel e
o, A|FH EoFe] {LEY 45tS Table 104 R
nhe} zhc}

Table 1. Chemical soil properties of the experimental field

Soil pH Av. Exch. cation
oM T-N CEC
depth (1:5) P.O, K Ca Mg Na
cm % % PpmM e me 100g™ ooeerrenneens
0-10 5.8 1.1 0.07 46 0.6 6.2 0.6 0.13 1.8
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Table 2. Effect of nitrogen (N) fertilization level on nitrate nitrogen (NO,-N) concentration of grasses
by growing season and growth stage under shading condition

. NO,-N
Season Sampling N fertilization level, kg ha’ - B
date 0 120 240 360 Ave 005
.............................. % OF dw. +eeverrereiermminnmnninennans
Spring May 10 0.047 0.064 0.077 0.083 0.068 0.032
May 17 0.046 0.056 0.062 0.081 0.061 0.011
May 24 0.059 0.057 0.063 0.141 0.080 0.040
May 31 0.069 0.058 0.044 0.056 0.057 NS
June 7 0.038 0.035 0.063 0.079 0.054 0.038
Summer July 5 0.130 0.146 0.226 0.278 0.195 0.074
July 12 0.160 0.236 0.346 0.422 0.291 0.185
July 19 0.176 0.198 0.250 0.348 0.243 0.161
July 26 0.066 0.098 0.088 0.162 0.103 0.081
Aug. 2 0.168 0.148 0.176 0.150 0.160 NS
Autumn Sept. 6 0.234 0.290 0.330 0.430 0.321 0.190
Sept. 13 0.230 0.318 0.358 0.540 0.362 0.180
Sept. 20 0.032 0.144 0.262 0.384 0.206 0.056
Sept. 27 0.072 0.104 0.136 0.322 0.158 0.192
Oct. 4 0.076 0.070 0.156 0.198 0.125 0.053
NS; not significant.
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Table 3. Effect of nitrogen (N) fertilization level on seasonal nitrate nitrogen (NO;-N) concentration of

grasses grown under shading condition

NO;-N
N level
Spring Summer Autumn Ave
Kg ha™ e % OF AW, ++eeeeereermermmninanreneeereenriianas
0 0.052 0.140 0.129 0.107¢
120 0.054 0.165 0.185 0.1350¢
240 0.062 0.217 0.248 0.176°
360 0.088 0.272 0.375 0.2458
Ave. 0.064% 0.1984 0.2344 0.165
AB. sbe Gionificant at 5% level.
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Fig. 1. Relationships between nitrogen (N) fertilization level and seasonal nitrate nitrogen (NO;-N)
concentration of grasses grown under shading condition.
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Fig. 2.
shading condition.

Relationships between height and nitrate nitrogen (NO,-N) concentration of grasses grown under

Table 4. Effect of nitrogen (N) fertilization level on water soluble carbohydrate (WSC) contents of
grasses grown under shading condition in spring season

WSC

N level Sampling date Ave

May 10 May 17 May 24 May 31 June 7

kg ha' % OF AW, +-rerrerrrreeroamrennnenns
0 6.57 8.48 8.36 7.65 7.17 7.65
120 5.36 7.30 8.33 7.24 6.52 6.95
240 4.48 7.19 7.93 7.41 5.10 6.42
360 4.98 7.10 7.49 6.22 5.03 6.16
Ave. 5.35 7.52 8.03 7.13 5.96 6.80
LSD, 0.05 1.23 NS NS 1.41 0.63 0.65

NS; not significant.
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Fig. 3. Relationships between nitrogen (N) fertili-
zation level and water soluble carbohydrate
(WSC) content of grasses in spring season.
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