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AW ERBIIERgE S LT alfalfa (Vernal),
red clover (Kenland), Ladino clover @ 3 BEijf,
WhEMgEL X LT timothy grass, orchardgrass,
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7o, 10a M0 32kg 2 HHELE UHREEICELT
& 15 (4.0-12.0-10.0) Z@EE%, 1 BHEXERE,
3% X ER %D 3 BT, RORREEGEICE LT

= (80-11.0 8.0) ZfEH %, 1 BRI, 2
%HM&%@SDC%m%Még@w&walm
DEEGTHIEL T,

PR D5 B WA 4% Plannet Junior® % fu>, BE
M 20cm OFEFEE L, 10aBOBERELRT
EROUWL TH B,

alfalfa (5454 : Vernal) 1.5kg
red clover (f1f4 : Kenland) 15kg
Ladino clover 0.7 kg
timothy grass 1.2 kg
orchardgrass 25kg
bromegrass ({#f4 : Achenbach) 2.8 kg
reed canarygrass 35kg

hours
30

80
/2 S A U ¥ tLi v Ak
60
50

Y7

Time of Sanshine

30

Average
Aemperatures
~
>
¥

Precipitation

A ﬂ#&i,; 3 %M, alfalfa, red clover, Ladino
clover ICIEREEHEAICHBMECHERE L, (HL
ﬁﬁa@4ﬁ%H%E@%@@%%@$%f%
BmENE»Lol,

III. BB EEOKR

AIRHLTF I 5 A 35 4EE 0 4 ATELD
11 B agicion e 3 A BISEAAUR, Rk R, B
o SEE A E OB O TICRT & Fig.1om T
B, 101 USRI IEF 25 42 X U T 34 421
Wb WEMOEETHL, hicksdE4 i
L6 A TAEERME L, FHRKREFEICH
BLTPREN, 7TH, SAREEZRICEEL
T3, FKERBEEICEE L TOR N, 45
ZBURFICR UFETREEFEI L A7,

 Precipidadion in /960,

Average temperalires amd

Lime 7 duinchine in 960,

Ten yeons average qf fucop{&li.on
= from /950 2o 1959,
Ten v eane avana. Zempenatunss
e amA{tku; ?Mii/mu/?_ﬁﬂ
2o /959,

L E ML E M L E M L E M
JuL auwg, Sepé, oct, Nov,

¥
30
20 H Hi | I|l
/0t
0
. MaY

Fig. 1  Climate at Sapporo in 1960.
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BT, RBFMNMCELLOZBRE24 B0 L2EEL
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Table 1. Date of germination and days required for germination:
. alfalfa red clover | Ladino timothy orchard brome |reedcanary
Seeding date (Vernal) | (Kenland) | clover grass grass grass grass
A 95 No. of days 17 17 17 24 24 28 29
T
P germination date May 12 May 12 May 12 May 19 May 19 May 23 May 24
No. of days 10 10 10 10 14 14 14
May 23 o
) germination date Jun. 2 Jun. 2 Jun. 2 Jun. 2 |- Jun. 6 Jun. 6 Jun. 6
No. of days 5 7 7 9 10 11 10
Jun. 20 L
germination date Jun. 25 Jun. 27 Jun. 27 Jun. 29 Jun. 30 Jul, 1 Jun. 30
Tl 20 No. of days 8 9 8 9 12 10 10
ul.
germination date Jul. 28 Jul. 29 Jul. 28 Jul. 29 Aug. 1 Jul. 30 Jul. 30
No. of days 13 17 15 17 16 23 24
Aug. 20 L.
germination date Sept. 2 Sept. 6 Sept. 4 Sept. 6 Sept. 5 Sept. 13 Sept. 14
No. of days 7 8 9 11 24 24 24
Sept. 20 o
germination date Sept. 27 Sept. 28 Sept. 29 Oct. 1 Oct. 13 Oct. 14 Oct. 14
0 20 No. of days 30 30 30 30 no no no
ct. . . .
germination date | Nov.19 | Nov.19 | Nov.19 | Nov.19 | germi- germi- germi-
nation nation nation
No. of days no no no no no no no
Nov. 19 germination date germi- germi- germi- germi- germi- germi- germi-
nation nation nation nation nation nation nation
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Table 2. A number of weed plants and green weight of
weeds which were grown in the experimental plots.

alfalfa (Vernal) red clover {Kenland) Ladino clover timothy grass
Seeding date green green green green
Numbers weight Numbers weight Numbers weight Numbers weight

(g) (g (g) {g)
Apr. 25 200.0 634.7 276.0 655.8 53.0 3834 242.3 778.0
May 23 361.3 1042.3 319.0 1099.9 270.0 1714.9 427.6 1116.5
Jun. 20 143.3 3201.3 174.0 2271.2 209.0 2825.0 246.6 2696.4
Jul. 20 142.0 2354.8 222.3 1733.1 156.3 2236.1 175.3 2356.2
Aug. 20 150.6 440.9 273.0 9724 206.6 379.0 262.3 433.8
Total 997.2 7674.0 1264.3 6732.4 894.9 7538.4 1354.1 7380.9

orchardgrass bromegrass reed canarygrass Total

Seeding date green green green green
Numbers weight Numbers weight Numbers weight Numbers weight

(g) (g (g) (g)
Apr. 25 206.0 418.3 211.0 11025 339.6 1198.3 1527.9 5171.0
May 23 209.6 7429 357.3 14470 479.0 1443.5 2423.8 8607.0
Jun. 20 108.6 1637.9 217.0 3882.9 193.0 2661.5 1291.5 19176.2
Jul. 20 117.0 2363.5 149.0 1902.6 182.0 3991.0 1143.9 16937.3
Aug. 20 141.6 220.5 313.3 776.2 201.0 5720 15484 3794.8
Total 782.8 5383.1 1247.6 9111.2 1394.6 9866.3 7935.5 53686.3
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Fig. 2 A number of weed plants, green weight
of total weeds, and green weight per one
weed plant, which are grown in
the experimental plots.
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8H3BICAIBRDIEL/, 6 5208 K07 H 20
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timothy grass {28 B 2 H, AU < orchardgrass
298 16 H, ML { bromegrass |28 B 3 HIZNX|
RYWRBESALZMS D7 A20 B0 BEREY
reed canarygrass D 7 B 20 B DB ERIZDNT
i3 8 B LA EFTV, bt 2nTo
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BEMEDIIEL Table5~8 IZ;R LAY T
5,

LEEDOREFEERE THRAEAICBY 3 2BERD
EERELAMBE 1L 17 ALBERIZONT
—ES0cm IZAEET 2 4EEZIHORD 204k
BREEZHEE L.,

THREIEEOR LR, BEHOIRFIHE -
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PHETH20 HEKHBELZXTIE#30cm L =
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Fig. 3 Comparisons of plant growth
of alfalfa, red clover, and Ladino
clover in the end of November
of the seeding year.
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Fig. 4 Comparisons of plant growth of timothy grass, orchardgrass, bromegrass,
and reed canarygrass i1 the end of November of the seeding year.

Table 3. Plant height and green weight of forage species sampled from
the 50 cm length of rows in the end of the seeding year.
! altalta red clover Ladino timothy orchard reed canary
Seeding -} (Vernal) (Kenland) 1 clover grass grass ; bromegrass grass
 plant | green plant‘ green planti green | plant! green ' plant: green . plant| green plant| green
date , hight  weight | hight| weight hight, weight hight | weight hight; weight, hight weight hight|weight
cm) | (g !(em)| (g) ‘(ecm)! (g) ‘fem)' (g) ifcm)! (g) ‘(ecm); (g} (cm): (g)
- ; R i ; |
Apr. 25 ! 363, 1447 546 2352 ' 381 '@ 3748 422 . 2702 250 265.8i 312 1584 27.1 | 207.2
May 20 501 . 2324 502 2980 37.8 31L1 20.2: 1723 ' 319! 2302 258! 860 261! 1583
Jun. 20 1 499 | 1993 412 267.0 @ 344 2198 i 243 1108, 289 1525 i 26.0 99.2 = 27.8 ! 149.1
Jul. 20 303 1605 285 | 267.7 345 3558 | 188 1103} 17.3 458 228, 1049 231 1591
Aug. 20 78 378 , 16| 553 125 737, 122, 912 141| 702 i 168 429 135 395
: ! I
Sept. 20 } 20. 16! 37 ' 57. 301 38 63; 265! 48 61: 7.0 33 32 25
i I i
Oct. 20 | —| — — — — - - — — — — — — —
Nov. 19 — | — = — — - — — — — — — — —
LSD 1% | 194 I 1154 ‘ 46 1556 | 94 142.6 ! 125 ' 136.0| 173 | 1695, 84| 775; 86, 1204
T 5% | 137 ‘ 8L1. 32| 1094 | 66 1003 | 881 956 122| 1191 | 59| 69| 61| 847
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4. HEEF(CH(T B alfalfa, red clover,
Ladino clover O RUGEE DD LK
tpafa=x

BRORBESRITE LTRAEHTHD, KK
ICHEEENBKRCEER FIEETBERES
LTWBCEBMONTNE, - THEEBHO
I & B MAE RO R I EEE b ORI
SHEEOEMNEMD CERBERN®RE FO—>
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THEHELD 20cm OFE 1, X Lanino clover T3
FEZDOERANMPDOEFTRENE L, 2D
MRIFg. oIt > THO ML, 8 52080
BIOBEXITB T #30~43% OEHEER
L7cDicst LT, 9 H 20 HIEBEREXIC DN TR 3 &
BELAAERNBIICETT 2, fB Ll E
RO EEECENTS A2 ABERIZTA 20
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HBEX TREBAEINEICRICERES 52 A 5
WStedEFE Lz EAERL, BERYHRE L
D—D2DEEERLEDEEEELNS,

oY

Alfalfa
45 - Red clover
( N Ladinoclover

Total avaijapie carbohydrates

aph May Jun, Jul, Qaug, S€ePL,
25 23 20 20 20 20

Sceding  date

Fig. 5 The percentage of total available carbohydrates
stored in roots of alfalfa and red clover and
in stolons of Ladino clover in the end of
November of the seeding year.

5. 2FRDEBTRUNE
2HEBOMBREMIER&ER 30, Wik
BTR2E, TiEOoHARBICEDEHREN,

1 ®%E 2FH 3FH

OB ymE WmA AR A
alfalfa 6 H23A 8 B1IH 9 Al4F
red clover " " "
Ladino clover 6 H8H " "
timothy grass 6 HI9H 9H1H
orchardgrass 638H "
bromegrass 1 1
reed canarygrass 6 F19H "

XJER 5 B0 X8 #9 91 cm (36 inches) /N & —
T TR &AEEEZWEL, Z0hr5# kg
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8om TH5H, 1FHEDXIREFTICE 2 H5E
L7258, ZDfE5 1k Table 4, Fig. 9~11 281
T3, SHEEMNCZEBDEBTRCREICE L
TEETDETiom TH5,

(1) alfalfa

BB L, 8 AUAIOEREIX TR 1EFEDA
REFMICME QR — ORIICET 508, 8 AEERX
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TR T7TH 2 BLETOBERICHBELTHE TS S,
9 H 20 BRSO BREX T BRI B nE B &
& B IR I AL L, BIC10 4 20
B, 11 519 AR TRBEMEBEITDNE
KAEMAZ DO TH-T, WHREZSH 20 H
DEoBEBRICHR CMRE—OREERT NI A
20 AP OBERICATRBERT RSB = R L
fzo THIZ 9B 20 BUHOBENX TIRIEBERNE
WKIEFRS 35S % L CHBMAICA L £ TITHS 185
BETSHCEMERT, LB UE KD
BT BAEDEEZOND,

Bt - T alfalfa DIEFEEFRII 8 H 208 & 9 H 20

BOM, BLCBIALATHAI EEZLND,
Hic 4 A 25 A BERICHRTRESEND, i
WEEEELZ LEbotcl ElTX B,

(2) red clover

red clover T2 T34 alfalfa & [/#5 75 {1
ZRL, WAL 9H 20 BRIH%O BERXMS8 A 20
B D ORI L L FEOX BRI B0
TR,

BB DTS A 20 HEICERE LK
KBNTRBLRE—/KEOWERITET 55, 9H
20 B OBBX TREERTNERETRT, ML
8 H 20 BEREKOUEN T A 20 B UFIOEEX

Table 4. Plant height of forage species at the first cutting
stage in the first harvesting year.
altalta red clover Ladino timothy orchard brome reed canary
Seeding date Vernal Kenland clover grass grass grass grass
(cm) {cm) (cm) (cm) {cm) (cm) {cm)
Apr. 25 93.3 87.6 46.7 99.5 94.6 91.7 104.0
May 23 104.4 83.9 442 106.3 92.0 89.8 90.7
Jun. 20 106.5 85.6 47.1 106.2 99.3 97.2 100.3
Jul. 20 112.1 88.7 44.9 105.6 95.8 90.7 115.2
Aug. 20 93.9 84.7 45.3 98.2 95.3 74.5 100.9
Sept. 20 62.7 52.6 26.3 80.0 45.5 424 41.2
Oct. 20 20.3 14.9 8.5 32.7 10.2 16.1 17.9
Nov. 19 16.8 13.8 6.3 352 12.9 13.3 17.9
LSD. 1% 20.43 8.59 36.23 24.66 17.37 17.54 3435
5% 14.72 6.19 26.23 17.77 12.52 12.64 24.75
Table 5. The dry matter yields of alfalfa in the Table 6. The dry matter yields of red clover in

seeding year and the first harvesting year.

the seeding year and the first harvesting year.

. Seeding 1st harvesting year . Seeding 1st harvesting year
S%Z(ileng vear | Ist cut|2nd cut|3rdcut| Total Sedeadtleng year | 1stcut |2nd cut|3rd cut| Total
(kg) (kg) {kg) (kg) | (kg) (ke) (kg) (kg) | (kg) (kg)
(35.33) (43.67)
Apr. 25 3.84 12.66 10.69 8.14 | 31.49 Apr. 25 9.33 17.05 12.60 469 | 34.34
(50.40) (40.50)
May 23 9.30 20.71 12.93 7.46 | 41.10 - May 23 747 16.35 11.68 500 | 33.03
Jun. 20 18.18 12.28 752 | 37.98 Jun. 20 16.85 13.66 499 | 35.50
Jul. 20 20.52 12.44 911 | 4207 Jul. 20 19.90 10.89 4.74 | 35.53
Aug. 20 13.51 13.79 6.19 | 3349 Aug. 20 10.42 11.51 392 25.85
Sept. 20 3.65 9.45 482 | 17.92 Sept. 20 4.79 8.36 431 | 17.46
Oct. 20 0.31 0.18 0.49 Oct. 20 1.00 3.34 4.34
Nov. 19 0.29 3.33 3.62 Nov. 19 0.48 1.35 1.83
1 15.46 10.28 1 3.17 11.59

L.S.D. % LS.D. %

5% 10.87 741 5% 2.23 8.36




RHELEDPERENE 5D, ChREFEZOR
FICK OB LBl b -7 c Lick 3,

P FD#ERNS red clover It BT HREDIR
NE8A20HEIA20HDMICH B bDEHESE
INb,

(3) Ladine clover

BRSNS ICB LT alfalfa, red clover
EHRERESEHASEON D, IR D EAR
Ladino clover B #EZIc LD FICHS LIOEK
AT A DMK ERNL, 129 H 20 R
OEFBRICHRTHL pml 1 FEOREB LD 2

Table 7. The dry matter yields of Ladino clover
in the seeding year and the first harvesting year.
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RERUIBFHORENEMLTNE, DT L
BRELEHEB BN TOERIIBERL D, &
Mard X EHEE T 2 HEEEZRTHOT, H
SRS D DREECE BN, XIEEHL
DBEC X >TEHETEMELECTCOELICHLL
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(4) timothy grass

timothy grass (I &R} 453 B L & £ B4
BRI, BB 8 A 20 B RNICHER LK
KB TRE 2R —DEICEL, 9 A 20 AEEX

PETHO, 10820 ALIBOHBERICENTE
WA DBEROND,

FYREICB LT ELE ARSI S 2 h8

Seeding Seeding 1st harvesting year
date ﬁﬁ lﬁ?thﬁ?tﬁfw’%@ bbb, THHHLEH20 AYHOBERICEN
8 g \Kg g g/ _ .
(37.58) TEMRAE—DOIEERL, 9 20 HBEEX B
Apr. 25 9.24 12.78 8.83 6.73 | 28.34 . . =
m oien Mco¥F, 10420 BHEOEERIC 50 CRE
May 23 5.64 13.43 9.33 6.57 | 29.33 DB EDT S, LaLEASS 10828, 11
.20 1213 9.15 7.86 1 2914 g R e
;? . IR IR B 19 REERICE T SR RS A, O
ul. . . . .
ICHE U T OB ENDITL, 2BEDNE
Aug. 20 1124 | 851 | 607| 2582 iU ﬁi@ﬁ%b/ io f¥ B
. \ -
Sept. 20 305 | 913 | 8197 2037 hoBERE LT s, 104 20 BEERXE
Oct. 20 350 | 430 7.80 11 A 19 HEERE LB T 5 &, REPREKRT
Nov. 19 201 | 435| 7.26 H2, CHEATECEIRTERRLICAL LD
1o 076 w37 XREZFHODICH L, 11 H 19 ABEX TR
L&D5; o4 15 RIEHD T THAICAY, BERIFLMH LLR
(2} . "
KX 2 EEOEESL LALINC EILL D,
Table 8. The dry matter yields of timothy grass and orchardgrass
in the seeding year and first harvesting year.
timothy grass orchardgrass
: Seeding 1st harvesting year Seeding 1st harvesting year
Seeding date year 1st cut 2nd cut Total year Ist cut 2nd cut Total
(kg) kg) - (kg) (kg) {kg) (kg) (ke) (kg)
(28.52) (26.63)
Apr. 25 3.99 17.98 6.55 24.53 10.95 9.68 6.00 15.68
May 23 18.26 6.78 25.04 10.55 6.50 17.05
Jun. 20 17.60 6.14 23.74 12.07 6.21 18.28
Jul. 20 16.69 6.24 2293 4.46 4.86 9.32
Aug. 20 18.04 5.17 23.21 14.34 5.85 20.19
Sept. 20 12.09 5.32 1741 1.08 717 8.25
Oct. 20 0.71 5.24 5.95 257 2.57
Nov. 19 1.74 7.79 9.53 5.27 5.27
1% 5.06 5.66 7.95 12.39
L.S.D.
5% 3.65 4.08 5.59 8.86
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Table 9. The dry matter yields of bromegrass and reed canarygrass
in the seeding year and the first harvesting year.
bromegrass reed canarygrass
. Seeding 1st harvesting year Seeding 1st harvesting year
Seeding date year 1st cut 2nd cut Total year 1st cut ’ 2nd cut ! Total
(kg) (kg) (ke) (kg) (ker) (ke (kg) (kg)
(27.73)
Apr. 25 6.81 12.46 8.46 20.92 12.72 6.46 19.18
May 23 10.51 7.42 17.93 13.19 591 19.10
Jun. 20 11.14 6.89 18.03 11.92 5.49 17.41
Jul. 20 11.29 6.56 17.85 14.35 5.83 20.18
Aug. 20 7.67 6.89 14.56 12.00 5.99 17.99
Sept. 20 1.81 5.86 7.67 2.31 4.65 6.96
Oct. 20 0.39 0.39 0.56 0.56
Nov. 19 0.48 0.48 0.46 0.46
1% 7.64 13.18 9.87 540
L.S.D.
5% 5.35 9.50 6.94 3.96
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Fig. 6 The dry matter yields of alfalfa. red clover, and Ladino clover
in the seeding year and the first harvesting year.
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and reed canarygrass in the seeding
year and the first harvesting year.

Fig. 9 Comparisons of plant growth of alfalfa at the stage
of first cutting in the first harvesting year.

Left to right:

the plant seeded on Apr. 25, May 23, Jun. 20,

Jul. 20, Aug. 20, Sept. 20, Oct, 20, and Nov. 19.




Fig. 10 Comparisons of plant growth of timothy grass (a), orchardgrass (b),
bromegrass (c), and reed canary grass (d) at the stage of the first
cutting in the first harvesting year.

Left to right: the plant seeded on Apr. 25, May 23, Jun.

20, Jul. 20, Aug. 20, Sept. 20, Oct. 20, and Nov. 19

i s T - C St =

Fig. 11  Timothy grass stands seeded on Aug. 20, Sept. 20, Oct. 20, and Nov. 19
at the stage of first cutting in the first harvesting year.
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Study on the Sowing Time of some Important Forage Crops
in Hokkaido; Japan.

By

Keisaku TAGUCHI, Naohide TAKAHASHI, Fumiji KITA,
Minoru YOSHIDA, Tadahisa MATUDA

(Department of Agronomy, Faculty of Agriculture,
Hokkaido University, Hokkaido, Japan)

Summary

Four species of grasses (timothy grass, orchardgrass, Achenbach bromegrass, and reed
canarygrass) and three species of legumes (Vernal alfalfa, Kenland red clover, and Ladino clover)
were seeded on Apr. 25, May 23, Jun. 20, Jul. 20, Aug. 20, Sept. 20, Oct. 20, and Nov. 19 to
determine the most favorable sowing time at Sapporo area on Japan’s northern island of
Hokkaido in 1960.

About same higher yields were obtained from the plots seeded before Aug. 20. The inter-
mediate yields were taken from the plots seeded on Sept. 20. Remarkable reduction of yields
were observed in the piofs seeded on Oct. 20 and Nov. 19. It can be said generally that it is
necessary to seed until the early of September in order to expect the satisfactory yields in the
second year.

Some differences were observed among species. It will be possible to extend the sowing
time until the end of September in Ladino clover and timothy grass, since Ladino clover vigo-
rously propagates new individuals by steming roots at the nodes of stoloniferous stems and
timothy grass produces thick and uniform stands without winter killing even in the plots seeded
on Sept. 20.

Concerning weeds infestation, insect pest, and drought hazard, spring seeding (in April ard
May) and late autumn or early fall seeding (in the end of August and the early September) are
recomended in this area. Spring seeding is probably more desirable than others in order to
allow legumes and grasses sufficient time to become well established before winter.



