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Response of Orchardgrass Grown under Different Rates of Fertilization to Additional Fertilization and
Cutting : Yixin SHEN, Koji ITO, Yasuyuki ISHII, Shigeyuki TANAKA and Noriyuki TANAKA** (Faculty of
Agriculture, Miyazaki University, Miyazaki 889-21, Japan; **Faculty of Agriculture, Saga University, Saga 840, Japan)
Abstract : The changes in growth of orchardgrass, Dactylis glomerata L., cv. Natsumidori as affected by previous
fertilization were investigated in field and pot trials. In the field trial, the seeds were sown on October 31, 1991
and three fertilization plots were set up on January 5, 1992 by broadcasting a chemical fertilizer (N :P,O,: K,
0=159%,: 159, : 159,) at the rate of 66.6, 33.3 or 0 g/m?. Additional fertilization was done for all plots using the
same fertilizer at an equal rate of 33.3 g/m? on April 15 and then a half of plants of each plot were cut to a height
of 3 cm. Changes in growth were observed from January 5 to April 14 (the first period) and from April 15 to
May 25 (the second period). In addition, similar treatment and observation were made in the pot trial in 1993.
As the direct effects of the fertilization at the beginning of the first period, tiller production, the leaf extension
rate, leaf area index (LAI) and the dry matter yield of the aerial part decreased along with the fertilization rate.
However, for both non-cut and cut plants, dry matter production rates during the second period was higher in
the plot given less fertilizer during the first period. This strongly suggests that a compensatory growth occurred
in the second period due to the fertilizer deficiency in the first period. Such compensatory growth may have
resulted from the stimulation of daughter tiller production and leaf growth of each tiller, which in turn brought
about a higher LAI and net assimilation rate in the plot given less fertilizer in the first period.

Key words : Compensatory growth, Dry matter yield of aerial part, Fertilization, Leaf area index, Orchardgrass,
Tiller number.

BEOEERCRIZTHEOEBICIOVWTIIZh
EFTIEEL OWEITOA TS, Lel, X
OMRIEEOEENEE LR T2 ICLEED,
EHENEECLI->TL 53 EROHEEBICL -
T, FOBDOERZDOMOEEEB INT 2ERR
G ED & 5 IAET 2 I DB TR IR
HFahtouiy, KEOEERRIZEHICL > TKE

* RBERZE 14 EREES (1992F10A) KBWLTEHE
.

CEEL, FEEOBOEMICRERLREELLE
ETLREREZIBELHD, —HCHIBZEENG
OREECEEFERTHY, HEEBOHNTZ L
W&o THEENE —FRIICERI Y, REEDE
ErBI2IENTUETHSS, LrL, FOHK
DEEN P R T 2100 T, 20%
DOEEMIZHIHT 2 L5 2EEE2RIZTOTHN
X, HIEROHKIIEZFEREZ SR,
INFE TRV 2LDORERZDWT, KB, &

NII-Electronic Library Service



20 HAEYMF = ALE B64E (199)

O IIERFAMA LV EREZIFEIS 1
RO BERET COERIE, ERIE 22T Tn
BWEE LD VER L% - T, BIEO—BRERE
WHEIPFHE I NP0 HEZNT LS, ZDXI%
ERMGIOFMESERECN T 2ERRIGIBLTH
FETI20ELRIRIZESH TRV, b LEET
ZrvhiE, FRRKETIMERIBEE» > A TR
bEY R IR R HEIC T 2 2 s WRILE, DWLT
BERAGRIBELZED 2 DD —FIL 52T
H55,

MUNTIE, 4 —F v — N7 F Rg&DEMBIK
HiZ4A»o 5 AP TEERNAYEL (REE
ZHELRT WV, 20®IE TEMN] X D EEER
ZLLETTA, LikdoT, EANCIE, E»5
B3 COEERORGVEETHY, ZTOHE
DB T 2HRE 2B 2 Z L SRR D BRI
HEETH2, L LEGRD & 5 CHROEENEE
W & BAEEMDOER & F OBOMER L 4R 2 FIH
U7z EEM QR BTREL T IIRIZHS Tl ke
WOT, REBRTIZ, ERPIEFALHEICE T 55
BORELRNT LI L L L, RBEERETOM
RO E S E « BRI BT 2 BENER DR
PEREL.

mREFHE

A —F v — N7 Z R (Dactylis glomerata L.) D
By I P 2L, EBERE Ry P ERET
-7z,

1. BHRR

BRRFBRETHNRBSESES (BFHA) T
o, THBIWEITETH S,

1991 £ 10 H31 Hic——KRy MZHEEL, &
F12RI9HCKRESOHi -/ E%E IR1FILEL
T 15X15cm ORI TEBICHEZ T 7z, HEEE L
THEAMNTINCRE4E (BEHE, EX3F%
0.6%) 300 g/m? 2K L /2.

FERBALEEX & LT, 199241 A 5 HIZHEX (UL
T, HX), #EXK MKX) RUPEKX (LX) © 3
RE&T7z, SUEX L b EBHERE 22.5(7.5%3.0)
m?* ZEEA L, {EAIERH (ERILE, W 2Lk 15 5)
&9 N, PO, K;O &Ed1210.0g/m? (HX),5.0
g/m* (M X), 0g/m? (L X)%2MAL., DR
ME%» S 4 H 14 HE TRUEOBEBENEELR
AT g AL, ZOHHEELT, B1HLH
5. R, 4 B 15 HCBBIELEX L b ER, B

B, ME D& 5g/m? % FERHMLEER TEEL 72, %
7z, ZDBHE & FIFRRC & HEALALIE X 0 F 505 Al D B
DX EL THIE»2S 3ecmDE S TADERD 217
VW, BAEEIENDXE L TEE 2T B/,
D%, 5 A2 HETOHM%E, 1 HONHEDE
BUL3EROEMBZOHROERICRIZTEEY
BETT 2HM L AL, LT, B28EeHT 3,
FL2HEBEUC W2 EAHMBTERE b 4867
DD IRMEE UTEH 12 B2 AL, ¥, EmEER
Uil FERDRZYINE 2 &2 /AL 7z,

2. Ry hEEE
HIFFRFRBFEEA (BETHA) TiT->72. 1/5000
a7z F—Ry NERO, WEHETEIEEREL -,
1992 F 12 B29 HICKBEE R 1 KT OB 21T,
1993 1B 21 HEHEEO HX, MEEU L XD 3
MBXRIZHTTERED 24 Ky b EHAL 2. HEAE
LB E LT, FAMEEERicE DRy v4/420 H
X:4.00 MX:2.5, LK:1.0g®fHL*. 20
g »So 4 H 4HETEEIBELR, 4815
Hic&X & & FRbRIER 2 Ry M%7z 4.0g:8
fEL, FEfFz, EROFHOKRy b ZMDED KL
LTADED B E 3cm TR DE - 72, BdEHD
Ry MIEANX L L TEREPRES ¥, BRI
5H21 HE CTOHM, MoEVXiZ6 A3 HETD
HEEE 2 Lz, B1HRUE2HED, &K
4Ry b OEVMEEERIL T, BEEROBE LIZ
ZREIBROAE 21T o 7o Ath, HifEMER L7230 D %2
10~ BT DB ZEIHHEE2HED
WML 7 BRER R CBEGEDO Y 1 8
LY OEEEOFAEEMA I,

R B

1. ¥ EERRZNEOEAL

B EER O EEEZYIINE (DMY) O#EEE 1
Kizm Lz, Bhoshitiz HE(X) wxtd 5 DMY
(Y) oEIREETH D, FOERBRIIKOFTICTH
LizeBHTH3,

BIKAWRLEZES IS, 180 DMY O XH
EII3IRLAEIVEREZD, FORKEIZEK
L7z, B1HOFABKTEO DMY i3 H X2 R b K
X, ROTMK, LROETHD, HRE LR &
DEIZISYKETCEETH -,

B2 A —Fr— NS RADEBIIFERE
DAY T AL b ICBELE-ZECED,
DMY oz &KX e HFE1IHID bR Lo 7.

NII-Electronic Library Service



ho—F —F ¥ —F 77 A0MERIG 21

1501 H 600 6001
A:1lst period M B:2nd period C:2nd period
. Non-cut plot cut plot
B
»
~ 100 400} 400
o}
%]
S
o
g so0f 200} 200
o
& H
M
L
0 J 0 1 J 0 1
Jan. Feb. Mar. Apr. Apr. May Apr. May
Fig. 1. Changes in dry matter yield of aerial part in the field experiment. Plants grown

under different rates of fertilizer application in the 1st period for 101 days, were grown
subsequently under an equal rate of additional fertilizer application with or without
cutting in the second period for 40 days. The additional fertilization and cutting were
done at the end of the first period.

® : High rate of fertilizer application (H plot) ;

B : Medium rate of fertilizer application (M plot) ;

A : Low rate of fertilizer application (L plot) ;

I : LSD,0s within the same sampling date.

As for the rate of fertilizer application, refer to the text.

1 Y=313.75/ (1+912.125e~%%7%)  R*=0.9772 (P<0.01) ;
1 Y=213.59/ (1+792.891e-%%5%%)  R2=0.9558 (P<0.01) ;
1Y =154.58/ (1+415.149e%0%%8%) R2=(.9231 (P <0.01).

: Y=633.75/(1+12.760e-"08%%) | R*=0.9308 (P <0.05) ;
1Y =650.40/ (1 +15.650e°0%18X) ' R2=0.7638 (P <0.05) ;
1 Y=668.98/ (11+23.173e~00%55%)  R*=0.9697 (P<0.05).

1Y =856.12/(1+43.002e~%°777%), R2=0.9409 (P<0.01) ;
1 Y=912.54/(1+60.444e-00""1%) R?=0.9683 (P<0.01) ;
1Y =895.33/(14107.213e-0883%) R2=(.8671 (P<0.05).
where Y is dry matter yield, X is days from Jan. 1 in A and from Apr. 1 in B and C.
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Changes in leaf area index in the field experiment.

1 Y=23.40/(1+1338.68e~*"%5%), R2=0.9424 (P<0.01) ;
1 Y=4.00/(1+1776.49e-%°71°%)  R*=(.9788 (P<0.01) ;
1Y =2.02/(1+927.73e00705%) |

R?=0.9443 (P<0.01).

1Y =7.25—0.815277X +0.034106X>—0.000364X?, R?=0.9680 (P<0.01) ;
1Y =7.65—0.867432X +0.035399X*—0.000369X?, R2=0.9188 (P<0.01) ;
1Y =6.05—0.728180X +0.031961X?—0.000341X*, R*=0.9771 (P<0.01).

1 Y=5.09—0.678894X +0.027771X?—0.000280X3, R*=0.9781 (P<0.01) ;
1Y =6.48—0.843231X +0.033590X>—0.000342X?, R2=0.9766 (P<0.01) ;
1Y =7.62—0.920135X +0.033854X>—0.000324X 3, R?=0.8936 (P<0.01).

where Y is leaf area index, X is days from Jan. 1 in A and from Apr. 1 in B and C.
As for the experimental procedure and symbols in the figure, refer to the note of Fig. 1.

Table 1. Leaf area per plant in the pot
experiment.

Second period

Rate of
fertilization

First period
(cm?) Cut

(cm?)

Non-cut
(cm?)

821.0a
840.1a
835.5a

1301.0a 1671.0a
874.2b 1623.7a

491.5¢c 1585.7a

High rate
Medium rate
Low rate

Values followed by the common letter within a
column do not differ significantly at P <0.05.

As for the experimental procedure, refer to the note
of Fig. 1.
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Fig. 3. Relations of leaf area index (LAI) to net assimilation rate (NAR) and rate
of increase in dry matter weight of aerial part (CGR) in the field experiment.
As for the experimental procedure and symbols in the figure, refer to the note

of Fig. 1.
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Fig. 4. Changes in tiller numbers.

As for the experimental procedure and symbols in the figure, refer to the note of Fig. 1.
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Table 2. Ratio of tiller numbers at the end of
the second period to that at the end of the
first period in the field experiment.

Rate of

fertilization Non-cut Cut

High rate 1.71c 1.62¢
Medium rate 2.01b 1.95b
Low rate 2.87a 2.83a

Values followed by the common letter within a
column do not differ significantly at P <0.05.

As for the experimental procedure, refer to the note
of Fig. 1.
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Fig. 5. Changes in leaf area per tiller.

As for the experimental procedure and symbols in the figure, refer to the note of Fig. 1.
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Table 3. Leaf extension rate(ER) and leaf area per leaf(Lo) in the pot experiment.

First period

Second period

Rate of Non-cut Cut
fertilization
ER Lo ER Lo ER Lo
(leaf/week) (cm?) (leaf/week) (cm?) (leaf/week) (cm?)
High rate 0.69a 18.00a 0.60c 15.78a 0.52b 13.39a
Medium rate 0.62b 14.52b 0.68b 16.96a 0.73a 14.26a
Low rate 0.55¢ 11.73c 0.78a 17.72a 0.84a 16.41a

Values followed by the common letter within a column do not differ significantly at

P<0.05.

As for the experimental procedure, refer to the note of Fig. 1.
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