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STUDIES ON THE RELATION BETWEEN
GROWTH OF FORAGE CROPS AND
ENVIRONMENT OF GRASSLAND
IN NEMURO-KUSHIRO DISTRICT

1. Relation between Growth of Forage Crops and Meteorology

Ko Nomura, Hiromitsu Kanepa, Hiroshi Yamacucut & Kunio Omura
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Table { An ordinary meteorological observation table of 3 Agr. Exp. Stations in Hokkaido

Apr. May June July
1 Location —— | -~
| 'F s T|F s T F S T|F § T
) KONSEN 2.1 3.2 61| 80 9.7 10.8|10.4 12.8 14.3|14.9 16.0 18.6
Mean air ‘E:‘(‘:")' TAKIKAWA | 3.0 5.6 8.1/10.5 12.4 14.014.9 16.3 18.0119.2 20.3 21.7
TENPOKU ¢ 2.1 4.4 6.7| 8.4 10.0 11.4 | 10.8 12.7 14.5|15.1 16.5 18.1
_ KONSEN 56.7 60.6 66.1 |58.9 67.8 68.1]39.6 54.0 50.0|48.3 29.1 51.1
Duration of TAKIKAWA |51.2 53.1 64.8 [ 64.8 69.8 70.1|50.9 63.2 57.0 [54.9 51.9 48.7
sunshine (hrs)
TENPOKU | 45.3 49.7 58.1 |61.5 60.9 61.2 |41.6 50.2 39.0 | 42.9 36.1 35.6
F Aug. Sep. Qct.
| L.ocation —_
| F S T | F s T | F s T
. KONSEN 18.2 18.8 17.8|16.5 15.5  13.6| 10.9 9.4 7.4
Mean air “(’:’(‘z")' TAKIKAWA [22.1  21.9 20.3|18.8 17.1  14.5| 11.8 9.9 8.0
TENPOKU 179 19.0 17.5|17.1  16.1  13.9] 11.1 9.0 7.0
KONSEN 38.3  38.0 36.9[41.1 48.4 52.1|55.0 46.8 54.4
Duration of
hioe (hrs) TAKIKAWA |49.1  46.0 51.0|49.7 51.4 55.4|55.1 53.4  48.0
sunshine (hrS) | o\pOKU  |33.0 341  41.4|43.8  58.7  53.3| 54.5  45.1  49.8

F;1st (Early) S;2nd (Mid).

T;3rd (Latter)
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Table 2 Reclation between dry matter yield of hay forage and meteorology

’ Dry matter yleld (kg/lO a)

Accumulated temp. Duration of sunshine

Year | : | - ; - 3 l :

i st-cut | 2 nd-cut | Total | 1st-cut 2 nd-cut ’ 1 st-cut ! 2 nd-cut
1963 66T | 3 1050 | 905 1,384 | 50 346
1964 | 612 | 391 i 1,003 | 926 960 | 428 | 183
1965 | 673 | 376 1,040 62 1187 | 364 305
1966 496 299 795 627 1,164 | 251 230
1967 617 552 1,169 757 1 1,104 | 360 | 275

]

Thbb, H, Ko gRZMo AR KHhGBALERT T TIHBY 20, KRRz X
RDL2NZ & RN TH 5o SEGHERH Y, 2FHFNLE, LELPD &
D& 5T, KEOYEE, itz Ez N Th &, 1 /HEOMII YK, kPIRTFEE TS & I
(T 2N, Ko, it L TR IEGT 570, THRRLEERLS AT
POIET 2EIB N L T, — N7 R R tHEA B Y, TG 2HS L T, WRBOED

DEHEBZERWENTHD, MBI D B D EKZBNB BIEZ NS DT
) RUMHICHTBRENTEER IR DU T, BFIEASED B LT B Atk AR
(1) RARKEOWR L KR DeniBlo ETHRlEAD L, 2RO W
B gin R e R LT 7 e — Rk ey~ Fig. 1 Relation between dry matter yield of hay
RFEOWGHRA L, RTTIORN DD G R % K forage and accumulated temp.
MY 3 &Iz, WHEOEEHL, T
Table2, Table3, Fig.1, Fig. 21270 z OO
Fig Lt T o Kz S, BAie S gl 77 %0 N
DUFER LI LD THE MR, KHIZED &, Wl = N
%OH&hHHMMMﬁﬁR*Atﬂbﬂ&b 2 aof e o
IOX IR 52 I EIIDWT, SFTO 5 N o
;u‘\)%fikin’&ﬁi%}!& LTaDE, mba 1, HKito E 2000 o150 cut
AHAME 5°C T, A:TFORHIGA LA 2 £ ° 2nd cut

0 L 1 L i
16°C £ 4145 L, RS2, de/7Rik e o X & 750 1,000 1,250 1,500
, . Accumulated temp, (°C)
”(“I 10~15°C 'Cfu)"?u\ a_t \Ell‘T L T\vvde .U\
LD G, Je)i RO R, EH T Fig. 2 Relation between dry matter yield of hay
WIEBHASNTWBDT, MLhJ)E!«‘lUlIr > forage and duration of sunshine

ﬂfjn’;ﬁl’i, BROEFIHFA TH 2D E 2R 800 -
N, IR E PR E DN {TE R B e o —~ amemmmme .
2bDEEILND, 61T, THTE, e § < o. . *;
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Table 3 Correlation coefficient between dry matter ._‘5‘ R {'. Ky .
yield of hay forage and meteorology = 400 :,:o “““““ < [
. & \ o )
T | Accumulated | Duration of < "o o
, temp. sunshine z 200 et ‘
. | o " elst cut
Dry matter yield g *
of 1st-cut 1 0.514 0.775 i o2nd cut
i = L 1 ' . !
Dry matter yield —0.204 | 0.147 0 100 200 300 400 500

i Duration of sunshine (hrs)
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B b VEre sl U4, RITI L3 2 A K HI Fig. 3 Relation between dry matter yield of
BIBGR % 20 it vg 727 1 FElS T12, BOEIE pasture forage and accumulated temp.
7% 700~950°C DGR T, WL g 102 70 o 0 e 1066

600~700 kg iz 558D, 2 ATy, BT 2 }32'71 °

lLﬁni 950~1,400°C D T, Ziillhiig 10a Y =
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'J LAY/ R A g}

D ¥1Z Table3 & Fig. 21213, i WhER & 200 £ o
B E OB E LA, | RETHIEORT a0 800 80
PIEE U < i S ORH, ISHEIA & Accumalated temp. (€]

T BRI ER AR D, T &R T 5 Fig. 4 Relation between dry matter yield of
ELTYH, 2 {2, POy & IR pasture forage and duration of sunshine
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Pro 1275 BAED 2H AT D e A FHLE OB E o 1967
LR EAD E, Tabled DL iV TH D, ¥ & 1968

Table 4 The change of leguminous composition ;j 200

in hay forage (aftermath) : >
Year 1963 ' 1964 . 1965 | 1966 < 1967 =
% w2 2% 2 % :; 0 ' ‘

T T 6 8 10

AKErHaDE, AR D EhEelind 7 Solar radiation( X10°cal/ cm?)

13, f 2FHLE (Freo—) Thds L b, +% Fig. § Relation between dry matter yield of
ot KA < KT S A8 pasture forage and solar radiation
WESNTD I EME, ARBUIBLT, FE ~ T o 1966

yn TG Mk E s e BT B 2 o 1967 o
THBHLAE AU P37 H D & b p AL D LS 2 o 1968

A H T VR L UM T2 6D E BB D, L =

WUns G, BRI B, aRe st 5 20T

DUEILADMNTE > T, LB ESE 2

U 202 &2k 2HAO L LTz S0 g

CTUE, UL DRI B AL T B £ 0 \ ‘

Do BBV TE, BRI (F2 o - D 100 200
DL Fh, 2 oIy & Ry, 1y Duration of sunshine ( hrs)

Table § Relation between dry matter yield of pasture forage and meteorology

Dry matter yield  Accumulated temp.; Duration of "7 Solar radiation
(kg/10a) ‘ (€?) ) 1snnshmer Chrs) | (cal/fem®)

lst2nd 3rd 4th Sum lstZNl 3rd 4th ; 1st 2nd 3rd 4th | 1st 2nd 3rd 4 th

1966 \ 250 211 157 136 754 ’ 488 508 658 434 l 242 127 75 163 | 17,100 8,500 8.080 7,460
1967 ' 251 248 303 134 936 621 496 722 464 314 16¢ 187 102 | 15,020 9,020 10,040 7,220
1968 209 257 250 188 904 | 1 555 525 683 593 28 199 145 183 | 14,534 9.326 8,457 7,981
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Table § Correlation coefficient between dry matter

yield of pasture forage and meteorology

Accumulated| Duration of. Solar ;
_Itemp. sunshine | radiation

Dry matter

yield 0.541

0.607 0.950%*

** Significant at 1% level
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Table ] The change of leguminous composition
in pasture forage

Year | 1966 1967 | 1968

Cut

2nd 3rd 4th {2nd 3rd 4th|{2nd 3rd 4th

% 57 68 87 62 64 73 59 79 73
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Table § Growth analysis value of pasture forage

BUANLT 2 354 S EENOIREE & BT E DIz DU T

LT Table9 izl 70

CG.R* (kgf10a/day)
1st 2nd 3rd 4 th
1966 5.32 5.70 4.91 3.89
1967 4.48 7.52 8.19 4.62
1968 3.22 7.13 6.94 4.94

* C.G.R.(Crop Growth Rate)=
(W :Dry matter Yield, T:Growth term) 1.50

IREFCERTHR b h 3, LT,
BB AT, BREETTOREE LTo CGR.

B EDBRD, IR E AR E DOWF R
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BENIEREI 7 > TRIEL, »-25J000
ERENDIEHNOLRTH IS, WKL LA
o TEEL L RILT B850 BT, ZOWIGE
BEDIEMDOIEH X D 2 & REETH Do 0.25¢

d'I'

1.00f

0.50

Nutrient uptake velocity rate

49

[ DI By, BRATENE, WO ML % O

Table 9 76 DZED 2, 3, 47D D 4 B
Iht &, TableS D& HF— 200

5, BIXo s

MR & 244 & DB HBI R TAYT & Tablel0

Fig. 8 Nutrient uptake velocity rate of
pasture forage

-l (] 1 L . ] 4 3 [ 1 1
KRB BT, LD BIT & % & DI 1 234 1 234 1353
xR B7z, BT OWT, #A4TIN %6 197 196¢
Time of cut
Table § Nutrient uptake of pasture forage
““Nutrient uptake weight Nutrient u (?take velocity Nutrient uptake

(kg/10a) (g/10a/day) velocity rate

P:0s K:0 N P20s K20 N P.0s K20

1966 1 st-cut 8.05 1.71 4.22 171.3 36.4 89.8 0.77 0.63 0.57
2 nd-cut 8.22 2.14 5.83 222.2 57.8 157.6 1.00 1.00 1.00
1.00) (.00) (1.00)

3 rd-cut 6.87 1.66 5.18 214.7 51.9 161.9 0.97 0.90 1.03

4 th-cut 5.64 1.24 4.39 161.1 3H5.4 125.4 0.73 0.61 0.80

1967 1 st-cut 6.57 1.75 5.22 117.3 31.3 93.2 0.41 0.45 0.40
(0.53) (0.54) (0.59)

2 nd-cut 9.55 2.27 7.66 289.4 68.8 232.1 1.00 1.00 1.00
1.30)  (1119) (1.47)

3rd-cut 11.44 2.19 6.59 309.2 59.2 178.1 1.07 0.86 0.77
(1.39) 1.0 (1.13)

4 th-cut 6.80 1.34 4.09 234.5 46.2 141.0 0.81 0.67 0.61
(1.06) (0.80) (0.89)

1968 1st-cut 6.19 2.06 4.08 95.2 31.8 62.8 0.37 0.38 0.36
(0.43)  (0.55) (0.40)

2 nd-cut 9.30 2.98 6.28 258.3 82.8 174.4 1.00 1.00 1.00
(1.16) (1.43) (1.11)
3rd-cut 9.51 2.44 8.39 264.2 67.8 233.1 1.02 0.82 1.4
(1.19) 1.17) (1.48)
4 th-cut 7.35 2.16 6.23 193.4 56.8 163.9 0.75 0.69 0.94
0.87) (0.98) (1.04)
_ 1967 1968
( ) 966

~"1966"
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Table 1)) - Correlation coefficient between nutrient
uptake weight and meteorology

Accumula-| Duration of | Solar

ted temp. |sunshine radiation
Utk o of N| 0573 0.487 | 0.95
Untake Pa0s| 0312 0.581 |  0.768
e f K0 | 0.5l 0.410 |  0.640

* Significant at 5 24 level
*% Significant at 1 % level
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Summary

The Nemuro-Kushiro districtin the east-
ern part of Hokkaido, is well known as hav-
ing a cool, damp and insufficient sunshine
summer.

The authors compared the meteorology
of Nemuro-Kushiro with that of Tenpoku and
Takikawa to understand differences in the
character of meteorology and to find out the
relationship between the growth of yield of
forage and the charateristics of meteorology
such as total temperature, duration of sun-
shine of and solar radiation.

The experimental results are summarized
as follows:

1. Nemuro-Kushiro and Tenpoku have a
similar tendency in mean air temperature and
duration of sunshine during the growth of
forage in summer.

2. Concerning the relationship between the
dry matter yield of hay forage and meteoro-
logy, a high significant correlation was not
obtained between the total air temperature
and duration of sunshine on first and second
growth periods.

3. Concerning the relationship between the
dry matter yield of pasture forage and me-
teorology, there were highly significant co-
rrelations between the yield of pasture fora-
ge and duration of sunshine or solar radiation
on regrowth periods.

4. Concerning the weight and velocity of
untrient uptake in pasture forage crops, hig-
hly positive correlations between duration of
sunshine or solar radiation and contents of
N and P,O, were obtained.
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