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Effects of Treatments of Shading and Fertilization on the Growth
and Dry Matter Weight of Alfalfa Seedlings.
Saburo MURAYAMA and Seido TAKASUGI

®

— R, KEMETHBTNT 707 7 IERERE &
PSR ST TE X BTG, Fibb, HIE
BV RS S 1AM D IR D £ TORM, HEREINDY
W) HOEARE, 21T, MDY OMELOBKTSH
5. Litie T, ZOMBMEEIACHTS LNEE
LWeEEZEZbBNTVSD. )

e 1 1E RSB WT, 7T T AT T DERRE
EIRL, BaOBEER, & ICRFHEORERKT
H5TEERHD.DA, BIFLTWEH, FRTEIES
LHIRRERS T LT 7 T 7 OWERERHE, & L CShiEmo
EBELCEMER LS JIETEEC O WTREL
DT, TOMELHRET 5.

ME& LV HE
1) BHEE 2 BT LBELTHTEER A%
EEEY b & : Du Puits (F 1 BHKKHR)

¢ JEHENIS X ORI ¢ 19684 T A5 IC ¢ i a
Ty F—e Ky b —R T O % (2.5cmx2.5cm)
d FE:3RE e HFIE  ENEEEIE

2) MIBHE a WEICOTTHRE : ik 5EE
ZE< SR 2 Y A CTH > 7o, EARTERERL T
BWEOKSZRE-72. b Ky F OFE : BYTHEKL
7ot R L. ¢ BERJ5EL - 95em x T5em x T5em
(HxHExBm) oficEeibaiRy, AMOKIR 2 17
ofn. d ERROEHRK : EEX K (HAL ©
ET, SR 1 ACTHTE LB (5 RE0#)65
%), EHH 2HTHE LMK (R 08
80%Ys) wEXF, 1B LEMBI VAL e fi
IR : £K » bbb, IEHRELST, N 04g,
P,0s 06g, KO 03g (10a®7zh, N 20kg, P:Os
30kg, K:0 15kg) @ iE 2z, ##r/3g (10adbi
», 150kg) FEMBAHEMEL LT, MEMEAE, 2NPK, NPK,

NP, NK, PK, N, PE X UKD 9 QUELRK %2513 72.

- 3) BEFE a AFHA Bnm1IERGID
HELIELAR Y P XD SEEZERL, B, %Rk
XEHORAEZITR -7, b WYY FE : #5145
Atk (196849 A8 H) /KRR L VIEVIRD, &K
10k FOT0°CTHIR L C, HEE, W LHE, T
H, EFERICEEZFELL,

BEReLvzs

1 4HHRE

1) B BEXOHBRIEIOLEDITHS. Tt
bh, BEOGEMBECRARAHMERZTRL, TOKE
1B L7570 HEERELO AN IRRE 3B/ % ClleR
DEVIECMEL 72, %5 EE% X v LXK T
LWHREZRL, MICEELR TRELSMER - 72, &
B I (EE90%) TREFHOAFNEL LM
EXh, BIICRELTSCE, Fio, B (RS
~58%) WAMKRK IR L CELOMEIMEE SN S
ZEHEMEL TV SR, FERICEVTHIAEHED L2
R ZR L. FERAE O RE 3 755 5 8M1% £ <,
2NPK, NPK, NP X O'PK o0& K THEL, MEHE,
K, P, NKXU'NK ODLRKTEH - THD, BELEZED
BHEAERD Sz, [RAD lZBEEIc >\ Tik70kg (10a
Bh) ETHBEOEMIE R VWELIMAL. 2
FizoWTikl0kg (10a H7cb) FTHEE © Bhn i
Lo THRTES, TORKREIETT5. Eic
DWW TR A I RRO WV &b, & o i %
HO I > THRDLNT WS, Lk X CERAIED
SN RGBS TIXIERE 6 BB 2RV QA B NE
Tz o T, NPK, NP, PK, 2NPK ¥ X O'P D& [XH
HEXL, EEEE X OKXRYE -, iElEEX Clig
K OEIFEE TS, 158 6 BB Tl » L 2 b,

NK, P ¥ X 0K O&R CTE- 2.
ZO X, BEEK TIHEENME Sh, SERXIC

Euél



I« BE— L AR T AT TA 7 TN DAB S L UCENEEC S LIETEE 9.

®1 B X o # % (cm)

—_ AL

ﬂ " |4 3 JB| 2NPK | NPK | NP NK PK N P K
B o
8 | & #E % 2.7 4.6 45 44 4.0 4.2 35 3.7 3.0
{% %Ok 4.3 6.6 6.5 5.7 49 55 5.0 5.3 44
B | o b 5.4 — 6.1 6.0 5.7 5.2 47 55 4.8
8 | 4 ME % 48 12.3 119 10.1 7.6 7.8 7.7 6.4 48
{1 P 6.9 12.8 12.6 10.3 113 10.3 10.7 9.2 6.9
H | m E % 8.3 — 12.3 118 9.2 10.0 94 9.3 8.2
8 | 4 M 9.6 20.2 19.0 17.9 13.2 16.6 13.2 135 105
i #OE Ok 105 18.3 18.7 18.2 164 189 155 15.6 13.1
B o o ok 117 — 16.3 15.1 1.8 13.6 134 13.9 118
8 | 4 B b 14.8 26.0 22.7 21.3 17.3 20.1 185 17.3 174
§1 %O 16.3 21.2 24.8 22.2 20.5 22.6 19.3 21.2 18.3
B | & E % 15.3 — 17.3 15.8 17.6 16.0 17.0 17.3 16.8
9 | m E & 178 22.0 23.2 217 19.1 21.2 212 19.9 20.1
,§ %O % 18.7 23.1 255 25.0 2.1 25.1 235 23.9 20.0
R 15.8 — 18.2 16.8 19.7 17.6 17.3 18.6 188

®2 % o B (#)
— O]
<;{\\\jﬁf\\\\\\£@ﬁﬁﬁa 9NPK | NPK NP NK PK N P “ K
A 2!

8 | M B k& 1.6 2.2 2.5 2.3 19 2.1 18 2.1 1.6
A& E Kk 18 24 24 21 22 21 18 23 17
Bl ow o 1.9 — 2.2 2.0 2.1 2.1 1.6 2.0 19
8 | 4 E % 35 5.1 5.4 45 4.3 45 4.1 4.2 31
{1 %Ol K 3.3 49 4.5 44 4.2 4.2 4.1 39 3.2
B | o E 2.8 — 4.3 4.9 3.6 37 3.6 3.6 34
8 | ME E & 5.6 8.6 84 8.2 6.3 6.8 6.0 70 | 58
| o®oE ok 46| 60| 62| 59| 58| 63| 54 55| 56
B | % E % 4.0 — 5.3 55 5.1 5.0 5.1 5.0 4.9
8 | 4 W b 7.7 8.7 9.1 8.6 8.7 9.0 8.7 9.0 8.7
§1 %Ol Ok 6.7 7.1 8.0 7.8 7.5 8.5 71|82 7.2
Aol o B % 5.4 — 5.4 6.1 6.8 5.4 63 | - 66 6.4
o | & ® % 115 15.9 15.9 15.3 139 | 146 145 | | 145 13.8
§ ®OE 8.9 13.1 11.6 135 | 127 13.6 124 10.6 7.8
Bo| & 6.6 — 10.7 8.5 9.8 87 8.9 7.2 7.8

LN LHERS XOEROMRIL DS b, Rl
K TR RITHIE T <, EROREICL -
THHIHIhIZDDTHS 5.

2) xR FEROHEBIABSELOHER &AL
L7z - 72,

3) Y WIAERREMRDI/PEL1EL L
T, EROHMBEHRTI-ORE2TH D, FERIMRKE
DD » 72, BN EETELROE W IEICEE
B L. EED Rtic X0, EHogma
ENDEBRNTWE. SRR EE 3 AF 3T >



o TN
me AB 4]
200
e
E
# 100
oy
. / %
&REAL | 2NPK | NPK
He &
¥
E
% 100}
mg/{R{H
i
X1 EAB ot EE
%
260 + ,;f o——0 HEJE
250} ; o -6 HEER
220’( ; "‘ ESERREEES x SEMEIE
200
150 +
100}

N N
#HE2NPK NPK NP NK PK N P

B2 s TFEHEECTT o LT E S

K

N NT, WHALKIC L T L
ﬁwgfi 7%, &Iz 2NPK, NPK % X O'NP o

i HRTE LD 7o, EEAD 12 EF N
&2 30kg (10abH7-0) T o #ME
REROHEME % > Thbbh s,
T LD %2 - TEB DR A
DAL 2 &, HExT0kg (10a
bHich) T, MAROHKIZONhT
HMyEmichsz &, Ei, nEz—
EDEMEZRLENZ &% B D T »
5. B X ONEARALER O B3 5
FX Tl B 5 NS TIRERK & D
KREZ N, HE6EMB TR -
BEELERRD BN, HTHKE X
UCPRIZEWT, EHOMEMITEEE
5ot BEREKIZRWT S KSHED
L7 » 72,

DT LG T W TR EEE
PR BTN TERZ T 528

WE MO ENIBEE = H bbb T,
o BEIIC 551 5 AR O 2
Sk BT O S bR B b

DLEDbNS.

2. BYmYiAE
1) HemEe

WEBIOEMBEEBNRIN 1O BV ThH5., KEWER
HEWT, ECAEROZENII S 2B el T, ik
AR HEB LT, HEEK 67.9~40.6 %, LK 33.0
~221%WME 75 hro T, HEBAER BT 2NPK,
NP, PK, NPK, POJECERKT, PEIONOHE
PRD B kS X A BETRELK T
13 2NPKE XONPKRX ThERD, PELIOKR T/
Polch, TOMDOKXMDEIEE Thirot, I5HIC
SRHDEX TIE 2NPK, NPK, NP, NK X 0'PK Kz 3
VWTKRT, N, PEICKRETRNE D57, &7/~
TICKEDGRD B 72,

ZOT ERHEMNER T 5N RS B
LT, BEEZREL, SELKICH BR3Pk IONE
DINFITKI65% DR TH B IhE D L Bbh 5.

2) THEECKT B LRGS0 A

R E I S LR EOESIEM 20 L D
Thd. Tihbb, ELLEOEEIKSELCLVE
{EBMHEMICD 572, L, SR & mELX & o
MIC—EDEMIIERD SN - 7. MR D 2T



L« BlE—IE & RREBA T LT T AT THENOEE S XCENER LS JETHE

MIEEX 2 KK THL, NPRTE» -7 @EERIT
MEREOEEIN, PEIOKELZKRE, BlicXD
—I‘E'? < 731 57z,

IO RERREIT XD, HhEERE D bH T AR
HrZ3otniorBbhs. LarL, HEAEC X
5 A3 FEE T/ {, Matches 50 OWfEERL>TH
0, FREBLETHAS.

3) REMEBEICHTDESEDEE

MBI T AEEOEHGIINIDLEKVTHS.
Thbb, ELAEOEZE: —ZEOBEMIRD LR,
STz Fiz, FMABAEEO ZENIEMIEX & KK TEH -
7. WEEk X OEBAEE O AN IE R EMIIRD bh
o7z,

IO ERBEMEICAT AEEOEAIERS X T
IR X » THEERZZTH VDD LEbNRD.

% o——0 N
401
% o——an B
erererxt BRYEE
35f
30t
25":.

O HWMZNPK NPK NP NK PK N P K

M3 MEmEICHTIEEDOHE

4) RE
MERRORFEIIK A DEFVTHS. Tinbb, #X
MELDOFZER IR E L, BN E L k51T oh TIRE
L 75 5 7. BEAEAAEEIC X B BB PR AV R &
FaAS LY
O XS CRBICHT AT I X 5 R
KEL, MBI X 2EEIHEECRVW O LEbN
5.

f==}

11

=

o——0 i
s =
Xemoeen- X ERENE
— /A\ -
A SA.
L . ﬁ\. "ﬂ\. . / —A\\
VA x N \,
J ;'ﬁ “\ \A
i S X ’
: Yeremeake T x,
..': l..‘- ....Q .I‘x
* 3
WiGE2NPE NPK NP NK PK N P K

K4 8 o RE

] B

AEER VTN & MR T LT 7 LT 7 ShiE D4
BRICEMERICE JETEECOVWTRIT L. 7
7 707 7 (Du Puits) &8 FEREEL, BEXE (B
65% 3 X U80%) iTHEIE/LEL (2NPK, NPK, NP, NK,
NK, PK, N, P XK —10a H7 b N20kg, P05
30kg, K:0 15kg ZIE#EL L) RMAEEABRKZ
T, OXORRERER.

1) Bz k JIETHENIK656% O L TridEIME
h, PR IXONIGIROMER D Dbhic. #980% Dk
K TREBESIHE X, HERAEOBE I TR
7z.

2) EERITE ETEELERESEL RHitoh
TERZBRC 7223, HEHIICIEIEAEOEE TS 5b
W, BEMCK > TREAEROHNC & 3 WiEhe
MHEDEERH Hbhi.

3) MEMERICNT HELREOFEIE LLER
BRHRL, MELKICABN5 PR X ONGEOME L
65% DI TH biH I T,

4) T ERZE IO+ 5 E B E O S EIT X
DEL B EMICD - 722, MR O FENTAE Tl
o7z,



12 : o I 2w %

5) FAMCIME K+ 5 EE OEIEILELS X OEIRL
BT X - THELZZ T - 12

6) REBRCK T 2HEIRIE R Bicoh TR
B/ EL, MlCRHEOEEIFRE Tah - 72,

) DEDZEnb, MBI X 5HE X0 b
WENT X B HENEL, Ld, EWEICE - TFOY
IR 5IDEEZILND.

51 B X m

1) FEH B (1967) : KEOEHBIGERT ticth
CHLSBEGIRECET ATE  BESERERE
= 3, 1. pp. 1-160.

2) FIL=EF (1966) : 747 747 7 OYHIEE T %
HTL3ER HREELEE 14. pp. 4-6.

3) FLU=ER, BEHE (1967) : 747 7/v7 7 DF)
AT CET 2 M.éﬁﬁ%%ﬁ%ﬁ?wj

S B/I1E

TNT7 7 DEE ERNEBHERCE IETRE
AEEE 13, 4. pp. 229-233.

4) — (1970) :
—, IABERRELR T LT 7T 7 DE
ZXOWBRRC S XISTHE BRAEYEARE
3, 2. pp. 254-261,

5) EERL (1964) : BRHEMOMMAT TS XKk
DA HEZE 10, 1. pp. 40.

6) F)llfk— (1965) : 717 7 /L7 7 DAFRAEMEC
Bs o0 #H28, NPKERBLV~ABTLT 7
NT T DEFRLCIRE 3 X TEE HF
%© 34, 1. pp. 47-50,

7) Arthur G. Matches, G. O. Mott, and R. J. Bula
(1963) : The development of carbohydrate under

various levels of shading and potassium fertili-
zation, Agron J. 55, 2. pp. 185-188.

Summary

The present studies dealt with the effects of
treatments of shading and fertilization on the gro-
wth and dry matter weight of alfalfa seedling.

The experiments were carried out in the combi-
nation of the shading rates (0,65 and 80%) and the
treatments of fertilization (2NPK, NPK, NP, NK, PK,
N, P, K and None), and these plants were exami-
ned in 45 days after being sown.

The results obtained were summarized as follows:

1. The growing rate of plant height was pro-
moted by the treatments of the shading in 65%
and by the treatments of fertilization in P and N.
On the other hand, this growing rate was suppre-
ssed by the treatments of shading in 80%, but not
suppressed by the treatments of fertilization.

2. The number of the plant leaf decreased by
the treatments of shading in 65% and 80%), especi-
ally in 80%. This number was not effected by the
treatments of fertilization in seedling stage, but

effected by the treatments of fertilization in vegeta-

tive stage.

3. The total dry matter weight of the plant
decreased remarkably by the treatmens of shadin g.

4. The top-root ratio of the plant was relativ-
ely raised by the treatmenté of shading, but this
ratio was not raised by the treatments of fertiliza-
tion.

5. The ratio of the dry leaf Weight to total
dry matter:‘weight of the plant was not effected by
the treatments of shading and fertilizat_ion.

6. The root diameter of the plant was shorte-
ned by the treatments of shading in 65% and 80%,
especially in 80%, but this diameter was not shlor-
tened by the treatments of fertilization.

7. From these results, it is suggested that the
effects of the treatments of fertilization are smaller
than those of the treatments of shading. Moreover,
the effects of the treatments of shading and fertili-

zation vary with each character.





