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Table 1. Botanical composition of pasture used for

experiment.

Coverage (%) Plant length (cm)

Orchardgrass 79 22.5
Kentucky bluegrass 54 14.9
White clover 38 8.5

Surveyed on 13 May 1986.

Species

ZIEX (N8kg/10a) &L, 2E0%ENHETEES
BAMEH, B (68 18 H) 2REHEH & L, 15,
N PAEREE LTI07 — %D P,0;8Kg, K,0
5Kg 2ENHAH, 1R v 100kg 2FAEHA L 72
MEL Y EokER ©BF%R BEREOL —F +—F
75 2 QBN 20 cm 1T L7 RRICHIES 5 em TAIEY
3 20cm X @ FIHEIC 40 cm 10 L 2R ITXJEL S 40
cm X @ HHMUROWEM I B 21ETFHETH S
3EXH 6H16H, 8 F12H, 10H 8 HIZXED)
OIBX E Lz, 10 H 8 HICRANER & XD E -
f2o 188, XD B - e BERXAANH L7z, SUEX O
CEER 12m? ThY, KRO37F A 7F 1m? 5k

X) &L, FHEHFER, SNEbECBYT, #
B, B, EEKoBAEEMELD 0~5cm DR
B ORIEAEIT - 12BICME D, & 5ITME D BEaERER
T THERRAIE L,

1987 L id X & bRI—DEEEITE - 7o, HEE
13 4E B N 12, P,0518.5, K,014.8 (kg/10a) T3
B 4H 248, 6H16H, 8 H138) 0%ENHLEL
foo MIEX L IZ3MEAID 68 9H, 84108, 10H5
H) &Ui, B I96ELERE L,
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BHEEX DX D [ EXN O EEDA —F v — 875
2 DEA Table 2 127k Lz, NEDEED A —F 4 —
F7s 20EXIR 20em X, 40em X & & IZIFHNIED
B#EE T 2HETH -k, XELD[EEIF 10 A 8 HoaM
X ORBAERD 25T, 20cm KTRDEX, £
JEX &b 9E, 40cm RTRDEXT4[E, ZIEXTS
El&78 o1z, E1o, HIEESRER - T HXED BEEITK
EEBD o, '

Table 2. Cutting frecqency and plant length of orchardgrass at the cuttings.
Level of Cutting Mean interval Plant length of orchardgrass
N Cutting height of cuttings at the cuttings (cm)
fertilization frecqency (days Mean (Min.~Max.)
20 cm 9 18.6 22.1 (21.0~ 23.8)
Low 40 cm 4 41.8 39.7 (87.3~ 41.7)
Control 3 55.7 63.0.(29.4~110.7)
20 cm 9 18.6 21.7 (20.3~ 24.1)
High -40cm 5 33.4 39.5 (38.1~ 40.8)
Control 3 55.7 69.7 (28.7~119.3)

Cutting was conducted from 24 Apr. to 8 Oct. in 1986.

Table 3. Coverage and plant length of sod-seeded red clover at the cuttings.
Level of N Cutting Cutting time
fertilization height 1 2 3 4 5 6 7 8 9
Coverage(%) — — 1 3 6 11 11 11 11
20 cm P.L. (cm) 2.4 4.9 8.1 9.1 9.4 10.5 11.7 12.7 10.3
Coverage(%) — 7 23 47 '
Low 40 cm P.L. (cm) | 49 153 21.0 19.7
Coverage(%) |11 7 7 :
Control P.L. (cm) 1.3 16.9  138.6
Coverage(%) — — 3 7T . 3 3 3 i 3
20 cm P.L. (cm) 3.0 4.7 8.6 9.5 9.1 8.7 9.3 9.8 8.7
o Coverage(%) — 7 15 11 11
High 40 cm P.L.(cm) | 4.3 13.7 13.9 20.8 115
Coverage(%) 7 1 —
Control P.L. (em) 1.1 12.5 9.5

P.L. =Plant length.
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Fig. 1. Changés in plant numbers of sod-seeded red clover of low fertilizer level (a) and high fertilizer level (b).

O =20cm, & =40 cm, []= control.
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MEL D B D7 A1 7 o —NOREREE (Table 3) 3,
DIEXTE, 0cm KTHROREDMEERL, SN
BUD B id 47% %R UTce 20 cm XCRATE D [BIR DS
ED I ONTHR A ICHEI U SRR KBTiR 11%
Thot, HBRRTRIBENWMOKITE11% Th -
tehs, ZDHBPPRD UBEAEL D BHTIE 7% TH - 2o
ZEXTH 40cm KT bAZLHEERLN, DIE
KXo 40 cm X @ & 5 R EFELHEINIED b e, KK
XEOBEOWHES 11% IcE EE 57, 20cem KicBW
TWRE S EOXE Y LI, EMEED 5hd 1~3% T
H oo MK 1 BEXWOBEITIX 7% TH - 1275,
T ORID USHONE D BRI 19 1T S 727802 » T2o

7 Ay a—NOXEDEOEL (Table 3) i, XIH
DEBOEY 20cm XTOEK, ZEXE /NS WE
THR U fco RBXTRFEMEIEX & &AL BESR 6
Eipofzic bbb sd, 1B EBRVTCELE 40cm
K& b/PNESWETHERL, VEXEZEROLKTR
DIEROFEBHLETHTRD BHKEBETHRT 5EA
2R LT

3. 7HYO—NOEGEOHER

BEROT A7 8 —~OEFEH (Fig. 1) &, S0E
X & &IBE%, SBUCRED Uids, 7T ALIG, Bk
BB L7 50 EE/m? PTRE 3 ERDEEIEL .
BELEOHEZRO T A 7 v — ~OEFEE (Table 4
i3, PIER T’ 0cm KTHROE < (38 HEE/mD,
HMEBX (22 F{#/m?Y, 20cm K (16 fEx/m® £ b
BECEh -1, ZEXTH 0cm REBWTHELE
< (I8MEME/mMY, 20ecm K, WHBEX LY bHRICEH
o, i, BEEMARINNOELZEFRE LTDS
BAaR TR, 22o0FSREIENETh 1% KETHERLE

7Y, REEBREEER OB o1, Lichi-TESR
WAL TE, PEXTOBAREMBLEXLD F
BtV EMRE R,

4, HEEOMHEIRE

XUEXD 1T & 2 HIe DR OEE 2 R 5 723, HIEEOHE
STIBE 2 A b BICHIE L Table 5 IR L7zo. DIEX
T, B 1ENELD BT 20 e KOS REE DS 32%,
40 cm X O REE A 34% TRER DB oo UL,
2 EPIFEOAEY Tl 20cm KOFHH 40ecm K& D
SREMMEERL, ABEORTT A/ —NITE-T
BRBEHBTICD » foo WRXBAEX KD F LK
{, 13~16% TH » 1z, ZIEX T s, DIEX L EERIC
H1IENE D i 20cm X (23%) & 40em X (19
%) WRZESI» - 7o, 52 ELEOXIEY Tl 20 cm
RKOTBRE D » 1o R T 6~9% LIFF I/
{, 2MEBEROPTHR S FFMREHETICH 7,

5. 7AVO—NO1EKLEZYDONERYE

XD IR T H 7 o —-~~"OEEIEZ 2EELXR 2

Table 4. Number of plants of sod-seeded red clover

in autumn of the sod-seeding year.

Level of N Cutting height | Number of plants
fertilization (/m?
' 20 cm 16
Low 4Q cm 38
Control 22
L.S.D. (0.05) 14
20 cm 6.
High 40 cm 18
Control 2
L.S.D. (0.05) 7

Surveyed on 8 Oct. 1986.
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Table 5. Relative.light intensity on the ground level before the cuttings.

Level of ) Relative light intensitity (%)
N Cutting height . Cutting time
fertilization 1 2 4 5 6 7 8
20 cm 32 44 — 50 56 58 59 C 69
Low 40 cm 34 27 29
Control 13 15
20 cm 23 53 — 56 49 53 63 52
High 40 cm 19 22 36 23
Control 6 9

— ! not surveyed.

72, Thoa—~O1EEFEE D ONEOE (m?® 4
720 OXE Y BE/EAEED % Fig. 2 KRLU7, DK
Tl 40 cm XBoXO R &Y bREBEEZRTHE
BCH 0, BcREAED BRI REEESZRD S i,
Wem RIBWRX LD SKED > L BZDOERELT
BHoto ZIRRICBVTD 40 cm RAEKEEEZRY
M d - 725, Wem K& DERENTH -7, 5
BT, 1540 0N BEIBD TN -1,
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WKONENEOBIRFD Llice TH 27 o —ONEDE
(Table 6) REAMEXE S 40cm XTBKRELD, K’
WT 0cm X, WRKXTH -7 £z, DIEXOHH
ZIER & D bR LEER LI, SNV EICED BT
N7 B —NOESRDERO 40 cm KT 4.8% ERL
725D DO MBERTIREWE (0.03~1.6%) TH -
2o
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Fig. 2. Changes in dry weight of sod-seeded red clover per plant at the cuttings.
L = low fertilizer level. H = high fertilizer level.
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Table 6. Total dry weight and dry weight of sod-seeded red clover in the year of.sod—seeding.

Level of N Cutting height Dry weight (kg/10 a) Ratio of red clover per
fertilization Total Red clover total dry weight (%9
20 cm 449.7 7.2 1.6
Low 40 cm 564.0 27.1 4.8
Control 715.2 3.5 0.5
20 cm 468.4 2.9 0.6
High 40 cm 581.2 8.6 1.6
Control 938.1 0.3 0.03

7. BERBEQIBERVIBEILEIEZ7H/0—
INDEFIRR

BERED 1 BFEICBTF 37 H 70— ~ofEK
(Table D BDIBRX, ZHEXES 40cm KicBWTEK
b ot, Lipl, OB K EDER/NESL, B
BLEEDKDL > BEBZRASONE - o, 3EBEIC
BT, EARKOXNED MERZES S Sic/hNE D
(Table 8), DX TR 40cm K @ E{E/m? &R
X O EE/mD i3 EERELY, 2EKTE 40cem

X& 20em XAESE @AEE/mD &3 -7, N R
KEM DT, DIEROBAMMBLZIEX LD £h
')7"10

LHEONID B ED BT H 7 o— L&, D
X, ZEXES 0cm XRTHROKRE P 1, KEL,
ZRXTiE 40cm K & OXE O MK & DENSKE
B2tz L, DIEXTIRXEL D I OZEA/NES 5
ot i, 1BHETOTH 7 o — NOEBERES,
HOREUEERLDEXD 0ecm XThH, 3.7%

Table 7. Botanical composition of sod-seeded red clover in the first cutting on next year.
Level of ) | Number of Plant Dry weight Botanical composition (%)
N Cutting height| plants length
fertilization (/m? (em) (kg/10a) Red clover Orchardgrass Others
20 cm 4 40.5 8.1 1.8 63.5 34.7
Low 40 cm 15 42.4 18.7 3.7 72.7 23.6
Control 12 37.4 14.4 3.5 79.4 17.1
L.S.D. (0.05) 7 n.s.
20 cm 4 36.2 1.3 0.4 56.5 43.1
High 40 cm 7 34.8 7.7 1.9 64.9 33.2
Control 1 24.7 0.4 0.1 92.2 7.7
L.S.D. (0.05) 5 n.s.

Surveyed on 9 June 1987.

Table 8. Botanical composition of sod-seeded red clover in the third cutting on next year.
Level of ) Number of Plant Dry weight Botanical composition (%)
N Cutting height| plants length -
fertilization (/m? (cm) (kg/10a) Red clover  Orchardgrass Others
20 cm 4 36.6 ©21.0 7.5 72.4 20.1
Low 40 cm 8 38.6 29.1 10.1 62.4 27.5
Control 9 35.6 24.4 9.2 62.3 28.5
L.S.D. (0.05) 4 n.s.
20 cm 4 39.0 12.0 4.3 52.9 42.8
High 40 cm 4 36.9 37.4 12.8 45.7 41.5
Control 1 36.3 2.4 1.0 84.0 15.0
L.S.D. (0.05) n.s. 33.6

Surveyed on 5 Oct. 1987.
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ThHw—NOEEFR, PEX, ZEXED 40cm
XBHESBIFTH 720 20cm KD 7 H 7 a—s31F,
40cm K& 0 RASICHRBEHET (Table 5) TF
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X dd-Twok (Fig. Do TORRKIE, SEER
AL L >TTH 7 o—-"BEOEESIMH SN
HEBbLN D (Fig. Do ME DML, 7H 7o —oN
OEF I LBTFLEAEHEBHET s RE, ThH s o—
NEEEBAW>TLEI LV F 2DOMEE S -
TWw3, Lkd->T, ThomillEoBEET 354805%
BOMEDEICE B EEZ NS, ARBOBEAIR, 40
cm KIZBWCTHENE#H L THWE 0 LBbh b,

CampeeLL & KUNELIUS? B XL =T34 75 2B
HICGEB LT AH 7 o —NDEEEM S HkELT, E
WEBHBEILDVWTIRETLTW3, Zhick b &, 4
BEORKED > bR b KEKEREsEL GHmD, L
PEBORR S 2em KRB ETHER) IkoT
IFERPBON TV S, HEEBRET 20 iite AV
T, ERAEOHEREELBICRALENS T
hou—N"OEEENEFEE L THFEs NG, AFR
DERMOABE, £—F v — FI 5 2OELH 20 cm
BREORIZAKT52L0 b, 0cm BETAKT 54
IMWTHI v —NOEBILBVWT S, BEYFICBITS
2INE (Table 6) IKBWVWTH, TOERTHBIEN
REENB, 2L, BKRTRESICL BHHE, EFR
& BRSO T A o —NOEE I L TEELE
BLEZLNBEDT, THOLDRIIKOVTHEICKRETT 5
MEBHA D,

N ZEXRRZDEX XD 2 ToOXEH MEXIZB W
TT A2 o= NOREERBDIE T, TORRIZEL
EXER 0 Br OHIBR OB I RSB L H W, ThH7
o= NOEFRICE T 3 EEOEEN, N EEXT
RELEN D EELONS, Tz, MTHOBEAK
S WT, WILKINSON & Gross® &, A —F v+ — K7
S ZADKDOBITBIE L. Y 2 u—"OEEDN, T
DB DEHEEETTE0% B Lz E8HE LTV 3,
ARBRIcBVWTH, NHEHICE-T, BEDS ABHE

OHTEICBY 2EFHIPEEY, THIo—OESE
BT SN AIElENEZ Sh 5,
BEYEOTICR T H 7 0 —NOBEGREIC K E S LE
MIZEDH - fohs, BREBLEITIIT H 7 o —SOREEDS
LiZwicid U, MEEZS/NE -k, TORRI
ASH TRV, DE->OERELTR, BEEED
NHRESETE L EBbNE, 7H 7 o0—10D
FEEEBIFICT s0icld, BREYED N BHEEED
BT BREYTEL, BREEFELBLT, 2NEEE/D
BHICLTh, NEHEZHABZEBBETH A,
EBRREIEERE L oB& s, AERFEOBS &
OMAIEXES L TRESEYL, TOLSBEHET
TRMEGEEOEMEX S ENBEELNE, THY o—
NITREEA B W CEANERY » I 528
BAERERDT 2% Licd - CHEEEOENEEEN
WWEZB1-0icid, BEEEDELTEENEZLLN
308, BREEICOVTE, BEERECEBEEPZ A
OHEL OBES S0P, SHORABMBETH 5,
KLEDOFREN O AHMER < A BRI, LFOEST
40~60%, BEE, RETOBLUTESh TV, &
fo, THO o—N"PEEETHBELEEETBE, B
BEED 1 BEORBE CHYONELB L LPEE L
Vo LIchi=T, 5%, B LT H I o NOEERE
BEIS%E L DALY 5D DOEFEORINUETDH
b, SLIRBELED ARETHET NI 7 VT 7D
BREEDORFNNETH B,
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Improvement of Temperate Pasture by Sod-seeding

II. Effects of nitrogen fertilizer and trimming on the establishment of
sod-seeded red clover (Trifolium pratense L.)

Shun Taranasar and Yoichi NADA

Hokkaido National Agricultural Experiment Station,
Hitsujigaoka, Sapporo 004, Japan

Summary

For the establishment of red clover which is sod-seeded into orchardgrass dominant
pasture, effects of nitrogen and trimming were investigated.

Amount of nitrogen fertilizer was changed in 4 and 8 kg/10 a to estimate the effect of
growth difference of existing swards. Trimming frequency was also changed in three levels to
estimate the effect of the shading by existing swards. The trimming methods were “20 cm” in
which cuttings were conducted whenever the plant length of existing orchardgrass reached to
20 cm after sod-seeding, “40 cm” in which cuttings were conducted whenever to 40 cm, and
“control” in which cuttings were conducted three times in the year.

Heavy nitrogen fertilization reduced the establishment of sod-seeded red clover in every
trimming methods. In the autumn of sod-seeding year, the plant number of sod-seeded red
clover was larger in order of “40 cm”, “control”, “20 cm” under low nitrigen fertilization, and
larger in order of “40 cm”, “20 em”, “control” under heavy nitrogen fertilization.

Sod-seeded red clover in “20 cm” had the most beneficial light condition but its growth
was restricted by the frequent cuttings.

The results show that the low nitrogen fertilization and the trimming in which cuttings
were conducted whenever existing orchardgrass reached 40 cm, were better for the establish-
ment of sod-seeded red clover. ‘

Key word : Red clover, Sod-seeding, Trimming, Nitrogen fertilizer.

(J. Japan. Grassl. Sci., 34, 85-91, 1988)
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