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Perennial Physiology of Pasture Sward Management

2. Significance of autumn nitrogen application to

orchardgrass sward
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ELREBEICEABE LIS 22w, 72,
RHREOHKM & BELHIFEL W25 h
K HigEME R I ESLPRER RN ESERE
THEYET S,

n &K FH &
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m*Thb, RBRYENITSERE, LITEBFEIZ
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®1 BEMBLURAFHOEH (K /m?)

) . MR & BE Te| 3 FE Frorif o wex a” =
:;ﬁ] § E% . ; . B 0
(N.4/10a)| 5iF» e 2 % 1 %
0 1,124 148 148 620 2,040

1 3 932
- 1,040 344 96 2,712
2 1,212 508 504 764 2,988
| 4 1,160 648 592 788 3,188
0 832 392 396 400 2,020
1 1,000 684 324 296 2,304

%

W B 2 1,140 964 296 292 2,692
4 1,132 1,776 560 348 3,816
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BOL Tz, %0, BRI LD BEKFOs
BT1IEBLU2ERT2EL Tt L 2L 0D
I, ) OFT O ESERL-EEbRS,
—%, BB TH 2B —EEIZOWTE
21CRL %, ¥, BRI OWTADLE, BH
GUIFON—FETIRITEAEELEA LN LW
2, FaTF O TIIREIEREIC AL TEmL T
Wiz, BBFRICBVWTEIWT hoaif> & L&
—EFIIBEANCKC S ERICELL, ZOR
Lok & KIGIEH & & O BiciE—E DM R
DNz,

IimE v BRERABRBER $ 40 5 (1978)

(2) BRERE 7Y

BT oMo T BES L U—ZEL) D&
#R3IITELRZ, ZHIZED L, BERBIONIBE
RBIRES B3 EEhr o7, 72, —fRICN
s HMREFKLS (LLTF TAC ERE§) LIZED
HEI=H D, Lo, FRBICEW TIIHERERD
LBZIZALE T AERIEEFFESL 2%
HThH b, HIEIZE ) TACBENKT I
HihE, 0, 1, 2, 4 kg/10 adIFlz #1144,
6, 44.2, 43.2, 41 2% % RL THY, THEIIE
PThorz, #LC, BWETTI20HKBNEE%
BTz OWTALE, NBEIIKEERR
JBIZEE > T a5, ZHEBXHNEL * HE
T5&, 2~3fFIcEE-o T, —H, TAC#E
FRIREEREYG T a0 2RV TRPL T
wiz, 72, Ne TACO#if s ¥ —ZE L4V nEL L
T& b, MEAHA:HFEE®LNZE (B-A)
BNt BE, TENIZOWTEBEL2ICML

%2 BEAFBIUHFHORR-—XE (DM - mg/%)

w a e & Bt fF 3 3 o F o
o (N. 4k/10a) | o 1T A 2 x 1 *®
0 57.4 26.3 17.8 4.0
& & 1 57.2 28.6 13.2 3.8
2 58.0 28.6 14.9 6.5
4 59.1 34.2 18.2 7.9
T 0 30.2 14.3 8.7 3.5
1 31.0 14.4 6.1 4.1
woEE 2 32.8 14.9 11.3 4.0
4 32.0 16.3 | 6.3 3.1
®3 BRIPEBIUVHFHRCBTIEGTITORROETBEBSLUV—EL )R
L ) A A i F i (B B/A B—A
(N.4/10a)] N=* | TAC* N | TAC| N TAC | N TAC
0 1.15 446 | 3.15 | 18.7 | 2.7 | 0.42 | 2.00 | —25.9
- 1 1.20 442 | 3.25 | 13.3 | 2.7 | 0.30 | 2.05 | —30.9
2 1.30 43.5 | 4.00 | 11.7 | 3.1 | 0.26 | 2.70 | —32.4
i 4 1.61 41.2 | 4.05 | 9.7 | 25 | 0.24 | 2.44 | —31.5
0 0.66 25.6 | 0.95 | 5.6 | 1.4 | 0.22 | 0.29 | —20.0
—EL00E 1 0.69 25.3 100 | 4.1 ] 1.5 | 0.16 | 0.32 | —21.2
2 0.75 25.2 1.30 | 3.6 | 1.7 | 0.14 | 0.55 | —21.6
(mg /%) 4 0.95 24.3 | 1.30 | 3.1 | 1.4 | 013 | 0.35 | —21.2
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72, D%, BAEMAEEME D LHRE L HEY
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4 1 BELHFHMOEWERE (4¢.10a)
oW IE & | REMIEE | 8 ¥ 4 | bR | SreEa| B om M
(N. k3/10a) (N. g /10a) 4 B21H 5 A12H 5 A22A 6 A10H
4 37 104 292
0 5.7
8 36 119 353
2 46 102 289
1081
1 4 9.3 44 147 342
8 45 LAA? 146 400
2 56 T 124 s —
2 4 11.5 54 155 347
8 52 173 437
2 94 177 354
4 4 14.9 86 185 447
4147 8 95 186 476
\ ®OH e v . .
HrtmmmEs | B F MK R n.s n.s .
% H g B ‘ n.s n.s n.s
1), 2) BEENAL100E L 254015 a1 g KA B
#£5 oI EER
AR (S EBIE | & ULE (DM . 4¢/10a) AR E A (%) HEENFY
(k/10a) |(k/102) H#E [[::5=%2 R LR EHOE/m?) | —EE(mg) | EA(om)
. 4 232 60 79 21 484 483 51
8 271 82 L, 77 23 504 544 54
2 238 49 } 83 17 517 1462 51
1 4 281 61 82 18 525 539 50
8 309 91 77 23 554 561 54
2 269 46 85 15 586 464 53
2 4 294 53 85 15 594 496 53
8 356 81 8l 19 666 k, 538 52
2 291 63 82 18 603 ‘ 483 55
4 4 377 70 84 16 780 489 57
8 AJA, 380 96 80 20 769 495 53

BEFTEAEBEEY L TREYv, 2 EEE
FLTOLWHEZOEBES L AEEIZ OV
TI3EBRENE=FHX—ZEFE L2,

3, WEIZDOVWTAL L AHENEIZKIEE
FEERE:OREICEFNEFNE CHBL T2
7, HEFEREIIHE & O —ENEmILaE
ST, BEEEAZIZLDRIEL Thwi, £
LT, BRE L MEE L OMRKE A (2ATE 80%
PRz RanzrXEas doTviz, 72, K6

T BEEMIEE 2l 0 ERGRENL 2
EWL 2L e 2 T2 &, RIENHIHAHEE
B &Er O, DFD, 1 BERRICETLE
BErRZE L OBRIE, KIEL L UREEER
DL L CHEBE L SOOIz L TE—FAYIC
HEEASRIGL, BROTMFHSEL THREY
EETIE b, DEI, HAREENELEH
E—FEE LI T, MR ERI W
IZER L T ieh 2T A 7201 LEBE L
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THE6, TIZmLlz, JrUs L by, ZERIBICN
THOMMEHRIIEEREHE» S I EE T
N, i, PEHEHRLEHOZ L 2L
5, 2L T, MR PHET 2L, HKGREHES
SEDPICEY -2, 512, BHBESIZE W TH
BLEEREY ZNFN (2+2) BLU (4 +
4)kg/10 a 2 A THAL 23BE L, 2oyt
BT 2REMENA 454008 keg/10 a i L
PBEICOWTHBRY 2 L, BiEH» Z 1L £ 1586,
780 A /m?, %EHT 484, S04 A/mPTh 72, O F
D, KEEEDEEHEESRE L KETIIEEN
ALY LHHEE - HAbE L oS
MhdB 12D ThHb, DX, —XBEIIHNT LK
BRE2ETI2AL E, KIEEMEIZEEMREA
#7572 kg/10 2 L{RVIEAREACTOH M
LR EAFRBB LN WA, 4B L8 kg/10
adIRIZHAEAETII CIERIIETL Twre,
BHEMAEE i BAERAEAR K T L
RSB LN S D, KL 4 kg/10 a TIIREEEE
HErL TLis S s arorz, 23 Y,
BRI ARENERERIC S MR T, —£E
DIENNZFTT BR0RILEDHEE N E 12T B,
—%, BHEIBIC & - TERFICEML 2 3 EUT
DEFITORIBFEEIZIBNTI LA CBERET, W

EEL-oTuwizd, Ind 1 EHEIZAHLEHE
RER% Th- 12, ZOMEEI I RELET,
2EELUBMOWNBZERT 25, I OHRIZAT
P THRET A TFETH B,

LlbonZ b h b, FHEIRIE 1 BRHILE D KBRS
PR OAMEARIEMELZ20ICEM0 D
N, ZOEREFEHEDATRELZ4WThH
Ay EBEIEIN, FRERICEEBIEIES L
TRIFEEFICBIT2—EE2SFHA L, B4
UHREZENEMIIFS T 2H-72,

3. 1BE4ATHBMCB T »EXERONRES &
UINB4E&EEE

() NBESLUBRIE

FEEMONBES L VRINE S E B IZIHIT 2,
S E B E, BHERHIBITANBREIILRNS
Euh LA RICEAL TEr 2. 2L T,
5A12H TRENFADE—HKMERKEIZE
TREBEABIHGL INBEIGEI-TY
1z, 2%, BEERCHBBAINALZNEGERREIATY
fLnn, ZoOBERE ToEMEEICII R T
Wirh oz, —%, R—RERALKE, FlLI3F
EHE 4 kg/l0 a i oW THKHEENEBE2 A5
E, BHEAE; 0, 1., 2, 4 kg/10 adJRIZNIEE

®O  EBUIHNT HRARHMR (358

o R o R

B E B ORE ®» R

B B i AE (49/10a) L B & KB (4/10a)

(49/10a) 1 2 4 (k9/10a) 2 4 8
2 100 113 117 1 100 102 107
4 100 113 149 2 100 101 114
8 100 120 139 4 100 129 127
T 100 115 135 ] 100 111 116

®|7 —EFRINTBRLHR 5D

oM o ®H R

B & B E & R

A& K #i BB (k/10a) & #E A B & M e (4/10a)
(kg/10a) 1 2 4 (kg/10a) 2 4 8
2 100 100 105 1 100 117 121
4 100 92 91 2 100 107 116
8 100 96 88 4 100 101 102
T 100 96 95 EH 100 108 113
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13 5.03, 4.90, 485, 4.80% & fKMghER & X iz
KT LTz, ZoBRRIIFNE L2 L 52, K
Bz L ) EFEERMOEFT»ZEL CRiExn
PoTHDHI, ab, 20k HEMIIEREER
LI BWT LS aH s8N, DT,

WILEIZ DN T AL Y, FRERBHIZE VTSI
ML RZE A BB, BEBIEDZ NdEH
RHLNIDARTH -7z, HiFMEREHIZ L5 -
PHEAE O ~ 2 kg/10 a 7R F TII B EMIEH &
NECZ DR E AL Ter 5 5%, RRHEAE 4 ke/10 a
TITEEMESMED IR L 2 DATH -7z, F
FHUZED Ly RToOKERAKECLE T, BE

AeHiE T BB ER 5 40 5 (1978

MERE AR Sz M L TIRINEATBRR L T 7z,

(2) NOWRYLEE

1 BEHOLHHM 2 —Iodi FE 4 4 A 21
H~5H12H, &4KEHM. 5 H12A~5H
20 LUEMMESRM . 5D R2H~6 H104H
DIz AL, FnEFNnoOMMIcBIT 2 EE
HBONBIGERE (mg. m™2d™") # 8L 72, 21
i2d 2k, #HFHELABIZET 2 RERE 4 ke/
10 a K#ETORNGRE (TRHEE: 0, 1, 2, 4
kg/10 a m Mgz £ 1 # #1185, 90, 105, 170 mg.
mAd T - T, RIERAE A ST CIRIGEE
lEiah -~ 2, ZORBPIIHKEHEH B S

K8 FELONBES L UTRILE

] ] | (%) WOHL & (h/10a)
iR s | SEEEE —— ——— — - — - : — -
N J/10a) | (N, /10 B M| FELRGY |G | M w88 F AR | SRR B
(N.#/10a (N. fa)
41216 | 5H12H 5H2H8 |6H108 |4A208 | 5A12d 5H2R |6 AL0H
4 5.03 3.35 1.83 | 0.24 1.9 3.5 5.4
0 4.13
3 6.91 4.55 2.97 2.5 5.4 10.5
2 5.00 3.30 1.82 2.3 3.4 5.3
1 4 4.25 14.90 3.33 2.06 | 0.40 2.2 1.9 7.0
A 6.15 1.51 2.82 2.8 6.6 11.3
2 1.88 3.05 1.65 2.7 3.8 5.2
2 4 1.45 1.85 3.40 2.07 | 0.5 2.6 5.3 7.2
8 5.97 4.35 2.72 3.1 7.5 11.9
2 4.69 2.89 1.62 1.4 5.1 5.8
4 4 4.75 4.80 3.08 1.87 | 0.71 1.1 5.7 8.4
| 8 5.75 3.79 2.57 5.5 7.0 12.3
£9 NoOBEAHE (Nmg m2-d?)
W o OB m B &M B & A 3 /A AR o R EolibRG R Cli
(N. kg/10a) (N.kp/10a) |4A21H~5H128 | ~5 H228 ~6 A10H
o 4 85 160 100
8 115 290 267
2 % 110 100
1 4 90 270 111
8 120 380 247
2 111 110 74
2 4 105 270 100
8 130 440 232
2 185 70 37
4 4 170 160 142
8 240 150 278
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7eEER, REMILEZRORNA RN L1245
Dy, FNE LERNDEEIRGIZFEL Ty
rN#ﬁﬁuEmLt:tuﬂﬁfém#um%
T, LA L, Wi, BATOIC LB iRk
ZEBIZLNITHF AN EFEI THML 22 NI
BRE»LOERICL D LOBRELEETL L, X
FEETEML N2 L) O3z L b &
MR N, FEERUMC BT, RO
~2 kg/lO a sk TR IR AR A 202 N IRIGE
FEH Ak ), FORNIPHERTHL I L
%vaéﬁ.ﬂmW4mn0amﬁfu$§m
122 LTREL Ty -7z, BRIz
725 &, NOWBGREZKIEE 1 ~ 2 kg/10 a Kk
ETRERPMATE2 < 4 < 8kg/l0aThH?Y,
AR 4 kg/10 a KETREHPMHE2 < 4 <
8kg/l0aThH-7:, TONRIEEEEFH N
BhERECHN L 2 &T 5, —F, A—R%E
MAEKBEIZSDWTHERET L L, BREBES DLW
2 kg/10 a ¢, MR, 1, 2, 4kg/l0adn
iz #n#n, 100, 74, 37mg. m 2d~" & RULE
AL L T, ZHIEEHREIEHE %38
MBIEFREZ N 20, EBELRONGS
BB L T2 b 2HEEd vz b,

=EREE (e smE e m2d™', LIk CGR
EREY) (IREFMRIC ST, KEIRHBIZ T
BIL CECETH 72, ZOMOWERRIZET
LRAICYIET IR & D8R & AW L ICH%
L&oo, MEDOHREERLHT L 2HORRARIC
BUaT—%23ZLw, LL, #HFHICETE
BUAE4NDO TACENE X #Bi8K 1 ~3 %
HBEX L THET L £, KEER; 0, 1, 2, 4
kg/10 a miEliz TAC 5.3, 4.7, 4.7, 4.6 8 /m?*C
HY, 2L N 1.4,1.92.7,3.7 8/m*T
hot:, %Y, HEHERO CCGR I HATHERE Y
DI TAC & Tid %<, NEIZRHEL Tuwrz
NTHhHb, -7, HFEEOIER RIS L
izl 2 N T TACHRBE2NZ LT
L, BHFEEAYMO% R BT 5 ARSI RIZH
WS N R IFEEML e S A I NN &
FALDOREHICL > THA LN T & #HR
2Nk, DT, KEERBEHIZIBTLLAL
BREHEOZEIITI LA LRHL AT, KR
70, 1, 2, 4kg/l0adiBics L 206, 0.9,
PL 18 EFAELESREL Tz, 2o LAl # &
B L OCREEREEOEYEESREINLD
THoH, Znn CGRIZFKHME 1 ~ 2 kg/10

) PWERLERHE aKEIZBTREFEMPAOE; 2 < 4=8 kg/
1 FE4FHBONEEREEFES L LAl & 10aThb, skHtifl 4 kg/10 a Kiklz v Tz R
LWLz, Zrnic kb E, BEFEHELEON EMIELE; 2=54=8kg/l0aThH-7, OF
®|O0 1 BEAFTHEONELEFEES L LA
T — IRE4HEEE(g.m2b ) LAT
= - BEFTAE N | RN | SRR | B F B | XREESRY | SiMGREY
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A ~5A12H| ~5H2E | ~6H108 | 4H2H 5 A12H 5 A228
4 1.6 6.7 9.9 0.6 2.3
0 ] 0.11
8 1.5 8.3 12.3 0.7 3.0
2 1.9 5.6 93] 0.9 2.3
1 4 1.8 ;} 10.3 ] 10.3 0.19 0.9 2.6
8 1.8 10.1 13.4 1.0 3.6
2 2.3 6.8 woj 1.1 2.6
2 4 2.2 } 10.1 :I 10.1 0.23 1.2 2.9
8 2.1 12.1 13.9 1.1 4.2
2 4.0 8.3 9.3 1.7 3.6
4 4 36} 99} 13.8 0.30 1.8 4.0
8 4.0 9.1 15.2 2.0 4.6
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0, fiFED & 2 ICKIBIEKEAR B AIZ BT,
EHEMIE 2 kg/10 a Tla Z oM EF I L
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aTLTOREFEL Tz vz &, Bl
it LALZKGIE S L R EBIEHZ0OM
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DRI BT 5 CGROE M) 12 BT H T N IRILE
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BL MR- TEERE LN ET % XEL
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MAEENRACL, BEHEHE AT 2 AT 5
2B TH5,

NV EELLURR

IRz & ) 1 BERB DA % 5 THEMAST
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b A PEELIIRFEFETLEE S, L
L, ERos ) kME»ETHLICE L, KR
BIZBIT 2 E — kOB FIA # EEF
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F—F = F7T72FBEEF TIZHTUET
B#AFEEREIN, TAC S BICEHEL 2722
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Perennial Physiology of Pasture Sward Managemement
2. Significance of autumn nitrogen application to orchardgrass sward.
Nobumitsu SAKAMOTO®* and Jun-ichi OKUMURA**

Summary

The present studies deal with effects of nitrogen application to orchardgrass sward in autumn
investigated from a physiological standpoint also taking into account effects of its application in early
spring in the following year.

The sward was cut in mid-September, that is, prior to the critical period, followed immediately by
application of nitrogen fertilizer at the rates of 1,2 and 4 kg/10 a ( treatment 1 ), while in the following
early spring nitrogen fertilizer was added to the same sward at the rates of 2, 4 and 8 kg/10 a (
treatment 2 ) .

In the period from the autumnal dressing till before wintering in late Novenber, the number of tillers
remarkably increased in proportion to the amount of nitrogen fertilizer applied. At the same time,
nitrogen concentration of stubbles rose, but carbohydrate concentration decreased slightly. There were
no problems in wintering in all plots, as dead tillers were not found at the time of sprouting in the
following spring in mid-April.

The growth rate from the sprouting time to the vegetal stage was dependent on treatment 1
regardless of treatment 2. Before the internode elongation stage the nitrogen fertilizer applied in
autumn was exhausted by the herbage uptake. Therefore, the rate of dry matter production through
the internode elongation stage was influenced by treatment 2. It has been generally known that the
most part of the yield in the full heading time was composed of internode elongated tiller, so this
experiment presented an important indication that treatment 1 resulted in a great increase in the
number of heading tillers, whereas treatment 2 resulted in the rise of weight per tiller.

In the final analysis the significance of autumn nitrogen application to orchardgrass sward lied in
the way in which the application should be looked on as basal dressing technique suitable to annal crop
cultures, while application of nitrogen in early spring is considered to correspond to the application of
additonal manure.

*Hokkaido Prefectural Tenpoku Agricultural Experiment Station, Hamatonbetsu, Hokkaido, 098—57,
Japan.
**Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069 —13. Japan.





