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Effect of Cutting Frequency and Level of Nitrogen Fertilization

on Carbohydrate Reserves of Reed Canarygrass
Heung Jong Seo and Wan Bang Yook

Summary

This experiment was attempted to investigate the effects of growing stage, cutting frequency and

the level of nitrogen fertilization on the change of carbohydrate reserves in reed canarygrass(Phalaris

arundinacea L.). The results obtained were as follows:

1. The amount of carbohydrate reserves appeared to markedly decrease up to critical level after the

cutting in hot and dry weather season.

. During the growing stage, the amount of carbohydrate reserves decreased just after the cutting and

also during the period of flourishing elongation of reed canarygrass. However, it began to increase

sharply from the end of September for wintering.

. Two cutting system showed the highest mean value(19.53 %) of carbohydrate reserves and those of

three, five and four cutting system was 15.32%. 14.73 %, and 14.60 % respectively. Reed canarygrass

with no nitrogen fertilization resuited in 17.17% of carbohydrate reserve, however there was no

singificant difference among various levels of nitrogen fertilization.

. In respect of regrowth, 3 cutting system showed the most effective cutting frequency, however 4 or

5 cutting system had a decreasing tendency of regrowth.
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Fig. 1. Effect of different N levels on the water soluble carbohydrate in stubble at 2 cutting system.
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Fig. 3. Effect of different N levels on the water soluble carbohydrate in stubble at 4 cutting system.
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Table 1. Water-soluble carbohydrate concentration
in stubble and root of reed canarygrass
with various cutting frequency.

Cutting TSC concentration
times Stubble Root Total
.................. (% DM) -coveermeennnenns
2 11.832 7.702 19.532
3 8.35P 6.972 15.32
4 8.64P 5.96° 14.60°
5 7.90P 6.8485 14,73
LSD(0.05) 1.00 0.99 1.84

* Different superscripts for each treatment indicated that means
differ significantly.

Table 2. Water-soluble carbohydrate concentration
in stubble and root of reed canarygrass
with various N levels.

TSC concentration

N level
Stubble Root Total
(kg/ha)  cerereeeeienns (% DM) coceeeneeinnnns
0 9.908 7.278 17.172
100 9.628 7.228 16.842
200 8.67% 6.662 15.352
300 8.53% 6.182 14.80?
LSD(0.05) 2.74 1.28 3.66

* Different superscripts for each treatment indicated that means
differ significantly.
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N fifel gt 32 53] Hitils meEHE}
71 B RS RS el o2 7 e)
< EHhel wholdt N fiF-S 288 dewie] k(b
WaEs AspAve A9 dABg ek (F, 1986
). LFE 7 A S 2% E o] Zhaels de Ry
e Fite] FHE RoFE AL BExE A%
Frleba AbEsich BHHEE g dake AT
Hh-& PR A= gAY MAA o2 N2(200kg
N/ha)ell 4] 7}4F wrgkx & NEANA 743 E9ic)

3E MRS 47 28H | ZFEI 7 A o] Ryak
Kb s g vt E\IREANA 1574 %2 713
F3 ZFREANAM A e 5H 120 o)F 9
FEFERA g g2 Aubd © 2 N3(300kg N/ha)
N 7h whek R, 7h & EFEROKIL S SRS
WMEEE7T obd NI(100kg/ha)ol| A vreluta gioh,
wgh 3 OAERE RIS XUEER IR REER K ALe
2] 3| 81]7]7} obdd 7HAF Y& A]7](Fig. 6)ell o2
Al AER{ES] o8B dinhkd] R3 wdske) o2& A

20

The arrows indicate the times of cutting and top-dressing. B !
NO
R —
8' N1 ;
<
=] PRSI
=S
= N2
2
§ =
N3
g [
S t
: |
1
|
|
i
|
0 T T T T T T T T T T T T I =
Apr.14 May 12 Jun9 Jul.7 Sep.1 Sep.29 Oct.27

Apr.28 May 26 Jun.23 Jul.21

Aug.18 Sep.15 Oct.13

Investigated date
Fig. 6. Effect of different N levels on the water soluble carbohydrate in root at 3 cutting system.

—94 —



. . !
The arrows indicate the times of cutting and top-dressing. ; — |
i
| NO |
oA
15+
|
g ‘
s ;
5 A
Z w04 74./\
£ e N
b= - \
s :
g
= 54
0 T T T T T T T L R T
Apr.14 May 12 Jun.9 Jul.7 Aug.d4 Sep.1 Sep.29 Oct.27
Apr.28 May 26 Jun.23 Jul.21 Aug.18 Sep.15 Oct.13

Investigated date

Fig. 7. Effect of different N levels on the water soluble carbohydrate in root at 4 cutting system.

25
The arrows indicate the times of cutting and top-dressing. |
NO .
20 - !
ol
x NI
g i |
s f
9 N2
= i
S —B- |
<
8 N
3
l*]
=4
0' L T T T T T T T T T T T T T T
Apr.14 May 12 Jun.y Jul.7 Aug.d Sep.t Sep.29 Oct.27
Apr.28 May 26 Jun.23 Jul.21 Aug.18 Sep.15 Oct.13

Investigated date

Fig. 8. Effect of different N levels on the water soluble carbohydrate in root at 5 cutting system.

]

AELe] 544 AL BE O el 15
£ o1 A3}el= 2] (Okajimag} Smith,
1964) AL WRUR Kb EEe] 2388 Z7KN
1-3) WAz bt E3HNO)ub-g Vel & Ho]m
2FI AELE FA] IrER KL &Rl AR 10%5
A=) ekekr). ol2ldk 2} E reed canarygrass#iiol]
sled ol 3 LAl A A A /A E A=
15 AE el = 4 22 N HiE7r 2asia

7 m

- 05 —

1840 AERA] 7] = BrsiiRok1ba ) %}i*lﬂ?P ol
5H 260 ol %eo oz spipimel Frtet A
AAFAE A nej@ Fo2 AbsXc) 4@ F
Sl AERE ) AR B EUR K ErE Rel W3l Fig
7 % 8ol Al viebut whe} zhe] R 4H P SE XiFR
= ROk e &3]l emEES S B

eld dAjH o WEEE 70 AHez
AT 7a=lo] A% AEHew 2RI 2L



7t 2R 23, 6 5 el 947 AR 7% ol &
Ab3)3h2] kA gha] 9 o] F m4a-g A MRl
o] ol H & Wolqirh ol AAE AVIHoE
ofzre] Aol gl2ut FAAS E, AEHdAE
RO te)l F2 IFE ) =] W
Malol= o}F AL ofo] ZaFr}E Reyhani(19
74)2} Moritz(1988)2] A7 Ao} w53t 7 o)
I ERT 4|l F o6 AlEE 2 P 3@ AJF] B3k
of ¥& HH#S Jehligdch N #ifK#g A
Jrai Rkt Y Msle A7 HE 27t #o]
E deov foAdode Aole veRbA fsgted
o]2] %l A 7= Reyhani(1974) % Moritz(1988)<) <1
Azl vyt AFE BTt

Table 1ellA viehd wpe} o] HEHMMWKES
B3 ABUEEZS FERKIChER wsle
aFe]719} o7t Alelgte] slsdch 2[E AIELEZ}
77%2 7} A el 3E7F 6.97%, SOt
6.8%, 47} 5.96 % JEelH 2w, M= HF7tel F-9
Asle ztelE el Kl vh(P<0.05).

Table 22 XIGHEES a3 BHEMIEKHEZ

HARAKICER W35 vehd 7122 N ek
& 2 FE 7] A 25 vie} o] BAIA ol ziv}
A, BMBHRET 727%2 743 F9kom MfLK
o] Z7)gel whel 7.22%, 6.66%, 6.27% JEe1
t}. 9A] 300kg K] MEE= FERKEHERS
AA gt AMAE Eo o)

N. #5 5

MEUEE 2 SHEMEZT £ELIMFA Reed
canarygrass BrEi R AR (b a &el Sl v 2
o tiste] ATt A oS3 el

1. FREFEK SRS T8 MEEANA AlERE
FA3] sz T27FR7170e] ASE o
FAxiba e R KEErA Fhastidch

2. EEEAAbEnS £FHME sbe
canarygrass 9 A% A7)} 2 AlEL] HAE
ZFA A 99 kel ¥ A S Sl o] §4%
Z7HE veh et

3. AH 5 S wHel ¥t reed canarygrass®] ®F3Q)
IR B 26 MEEZ) 19.53%2 7%
ok, 3@ 15.32%, S 14.73%, 48] 14.60 % Mgo]

reed

Qo] BIEMAALER A o)A BRIt E
o] BEEEI} 17.17 %2 F7F Ak N KR
o] A zte]E viER A sttt
4. W AKAbme] HEAAE 2P u £
3 AJER 7} reed canarygrassell 4] 71AF # A3t AJEL 3
o] om 4 o) A2 2 &) ATk Kb
3}E-g 7hx %] Zstdch

2y

V. 2E 3k

J.C.. C.H. Noller and C.L. Rhyderd.

Influence of method of drying on the

1. Burns,
1964.
soluble carbohydrate content of alfalfa. Agron.
J. 56:364-365.

. Gonzalez., B., ]. Boucaud. J. Salette, J. Langlois

1989. Changes in stubble car-

bohydrate content during regrowth of defoliated

and M. Duyme.

perennial ryegrass(Lolium perenne L.) on two
nitrogen levels. Grass and Forage 44:411-415.

. Hovin, A.W. and G.C. Maten. 1983. In Regis-
tration of germplasms. MN-76 low alkaloid reed
canarygrass germplasm. Crop Sci. 23:1017-
1018.

. Klapp. E. 1983. Taschenbuch der Griser.

Auflage. Verl. Paul Parey. Berlin und Hamburg.

1.

. Matthes, K. 1986. Bezichungen zwischen Sorten-

charakter und den Gehalten wasserlSslicher
Kohlenhydrate sowie verschiedener Strukturbes-
tandteile bei der Art Lolium perenne L. Diss.
Hohenheim.

. McCarty, E.C.
the varying carbohydrate content in mountain
brome. USDA. Tech. Bull. 598.

. Moritz. R.

1938. The relation of growth to

1988. Wirkungen der Nutzungshdu-
figkeit auf den Resevekohlenhydrat-Haushalt von
Festuca pratensis Huds. bei variierter N-Diingung.
Diss. Univ. Hohenheim.

. Okajima, H. and Dale Smith. 1964. Available
carbohydrate fractions in the stem bases and
seed of timothy, smooth bromegrss, and several
other northern grasses. Crop Sci. 4:317-320.

. Quin, B.F. 1979. NZ. J. Agr. Res. 22:291-302.



10. Reyhani, R.

12.

1974. Untersuchungen iiber den
Einflu# von Schnitt in verschiedenem Entwic-
klungsstadium in Verbindung mit Stickstoffdiin-
gung auf Reservespeicherung und Ertragsfahigkeit

von Nutzgridsern. Diss. Univ. Giefen.

. Reynolds, J.H. and Dale Smith. 1962. Trend

of carbohydrate reserves in alfalfa, bromegrass,
and timothy grown under various cutting treat-
ments. Crop Sci. 2:333-336.

SAS Institute, Inc. 1985. SAS user’s guide. SAS
Institute, Inc Cary, NC.

. Smith, Dale. 1962. Carbohydrate root reserves

in alfalfa, red clover, and birdsfoot trefoil under

several management schdedules. Crop Sci. 2:

14.

17.
18.

75-78.

Smith, Dale. 1968. Classfication of several native
North American grasses as starch or fructosan
accumulators in relation to taxonomy. J. Brit.
Grassl. Soc. 23:306-309.

. Sprague, V.G. and JL.T. Sullivan. 1950. Reserve

carbohydrates in orchardgrass clipped periodically.
Plant Physiol. 25:92-102.

L RINEAS. 1975, BsEHM o i RISE S, B ik

ZHREH, BEE, B, pp. 335339,

Fa55. 1986, B, pp. 213-218.

508, 1983, Al B FHHIPL7} orchardgrass
o] IrEME SR kM P R Mg
tf 3t wbAbEr Y] AT=E



