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Studies on the Physiological Nature of Alfalfa Plants’

I. The effects of cutting intervals on the growth, top

yield and carbohydrate root reserves in alfalfa.

Kin-ichi NISHIKAWA
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M S~ T4, FERET T2 E D EORET Ob-
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1) HRFE: 7 3 vF v 2 (Medicago sativa L.
var. Atlantic), AFMI HKEH= 2~V ¢~ — N BK
THILERS» SARBMEIC L D BRI, 1940 £
GRHIE, HERBICET 5. EEOZIRICHHE
Difd, MR AEBETREMNS W, & UTHIRKE
THREE SN, BRTRAEHIICGHET 29, BiCEiR
TEICHT 5 Embh T3,

2) ki 1/2,000 T~ 7 S F— Ky b A
19634F 4 H10B#EMIL T, 2~3EMIIL1Ey 14D
THEARSDEFTE L, 1K4Ey F, I3 F238
ICAKRR Y PX¥0 50g 2L, N (RE), P.Os GH
Yy YEBARK), KO GRlRH YY) O3EHRE 2hehf
v PEOIRDET 28 % P.Os (I2BMIET, N & KO
BRO3MICHEL 2. EHB (4 A28), H1iaE
(TAL1R), #2hEE (9H188).

3) XPart i 7 AI1EENAY 50cm ok LR (8
FEPR60H) ICHEOBNIX AR N THIEES & 6om D
WX TAB—FCNID, 10/16 5 ORFXIBUI % T
TGRS 2, 4, 6, 8 WA EIEXID 5 KART 7. XK
DOFE ST NTHEED S 6cm T, XUEPNIE 1 Holn
{THote.

Hexr Hiz2k
THEEH (ESBECTH S HLE 6cm TUI - D%
¥ EEFNEEZMAEL, BHRI0CCTHREER L CH
HREERE L, BHo—IRERr: L ToRrclR L.
—, BHRABIRICREIZD B LAER, MR, &9
MaEFAEL, EAREGO—BEITER & Uk,

5) SYHTHE L MBI OWTIEMEREE, BRI
DOWTRELHE, RS L UBREEM L, HE
BEEI 7 arv g —vETEREER LEI 6.25 %
e Ufe, BLHE FEEITCHHINL - BE - KR - FE -
IR & OBIEEE LU Mover-HOLGATE 5D
F ek y Somocyl DRI L -7, BROER
13 VILES-SILVERMAN 52% 1 X ¥ McCreabpy-GuGGoLz -
SILVIERA - OWENS SO iITk b BEFR TR~z
HliL, 7vve Rkl

BRRUEE

(1) &FRE: SROEFREEIF 2 KITRTI0L
THo-to, XK GERERAEGEOAH D 1R 17w
7 7T P RKFD HRBLEBFRBERT DT, AFR
Wikt 3 co&FHEpED SN, HIHE1IEEHIT4
~5 Aih Y THRBERHARBL, 6 AL~ haHIc
MR AR EIICA - T, iRk oL~ ES, 7R
LABMERL, oS0 TSI, SEFRRITICOREL
M &2, T LTHZE LIk U 8 Ahaicid
R L7z, £ LT 9 HICA S LILicafpihFtiRE L 2
St B2 B 1 B OBITEEINEICHT Lot
BT L DEEEL, 1 HoBENRFZEENMRELT,
9 B HAEERIEL, 9 Ak, FARD G THIEHERE
WL, £LTIORICAS LRIk L, 3 4EIR
5F 2 M ORITEH MRS psREE LB RIRNITME L e,

ZHICH L TR K o EERER, &7 28NK
T2, GRZEFIPENORETRBEENOL Oh

4) WHETHE DOUBIHCIEO T 0L WKE, A ZLTH-7. ULhbsFma (9A4170) DILIGARED
Table 1.  Cutting dates of 5 cutting tratment.
Cutting Cutting Number
interval 1 9 3 4 5 6 7 8 9 10
2 weeks 11/VI 25/VI  9/VII 23/VIL 6/VII 20/VIIl 3/IX 17/IX /X 16/X
4 weeks 11/vl  9/VIL 6/VIIl 3/IX 1/X 16/X
6 weeks 11/vI 23/VII 3/IX 16/X
8 weeks 11/Vl  6/VIII 1/X 16/X
Once a year 16/X
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Table 2. Growth stages of alfalfa grown under vaious cutting interval.
Cutting interval
Date Every Every Every Every Once
2 4 6 a
weeks weeks weeks weeks year
10 Apr. Seeding
13 ” Germinate
9 May Early veg.. Same as shown in 2 weeks plot.
11 Jun§ Early bud
fcut] [cut] [cut] [cut] :
25 y Veg. Veg. Veg. Veg. 1/10 bloom
[cut]
9 July Veg. 1/10 bloom  1/10 bloom  1/10 bloom Full bloom
[cut] [cut]
23 ” Veg. Veg. Full bloom  Full bloom Gre;r; dseed
[cut] [cut]
6 Aug. Veg. Early bloom Veg. ng’ b\}g(g).m Szege'dvgg.d
[cut] [cut] [cut]
20 ” Veg. Veg. Early bloom Veg. ;‘;dggg‘
' [cut]
3 Sept. Veg. Veg. Late bloom  Early bud  , odged o
[cut] [cut] [cut]
17 ” Early veg. Veg. Veg. Early bloom 2;12:;{;’ gle:élm
[cut]
1. Oct. Early veg. Veg. Early bud 2;‘.0%%:;1111 2g.1£§a€100m
[cut] [cut] [cut]
16 Nz Early veg. Early veg. Bud Veg. gg l(:;ig;d

Veg.=vegetative ; 2g., 3g.= 2nd growth, 3rd growth ; 16, Oct. : Fall harvest day.

NIDEET, Nks L CROIFHBORIGY DIEFEA
F UL, B LSO RBIHIANE » TR B,
BUOEERBMOTH - 1.

BRI 2 BN (7 9 B) Hs1/1087E8, 3 FN
(8 H 6 B) REATEHBITH » 728 XIBEE ML I
Pt THARYZEEBEERL, 5K 6 EX (10
A16R) Tid 2 WX DA &P D XIEUREE O
HhERy» sk,

6 TR T do 72 BTN & HOZ B EBHBETR L
XTI A I BITERIC Y - T 7z, 8 BN (2B,
B O T U0 EE 0 BRI A0
XBE, 2FN (85 61H) TRE 1 ABHIIZIEDAK
LHsHES, HARIT L & FIERBEDIRIE & 75 - Tk &
UCOXIBGEN AR E, —J5iF 2 B MO ER
MR LE-TED, 200LBHBE--HIEEZ LK,

(2) 3L - Z8 - B8 BIK, RAXNBEEOTL
TR, B, BHERT L LNOTMY TH -7, 1
BEIT 2BNIK T MRS, XD FtT
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30.7cm, 4BENJX&E 6 WXIXAUTIFELL, Fk 62.7
cm, 64.3cm Z7RU, 8MN|X & HAIEX A 76.5 cm,
75.0cm THL LT,

HIHE 8 XX & XX & 2313 12E LSk, XIE
TR DSE N E EEIBUID I D - Fo. KA NI DI
TRTE, 2N LD FEAXA 8.5, 13.7, 17.0,
19.5, 19.0 T& - 7=,

R EFRASE < 75 213 EXVR OB TR DR
BRI EE UTEBSTEFRE LT, H LSO FEEI
TR SN TREREM Uz, BREMTRT &, 28X
X &0 XX Hic 9.2, 15.0, 16.6, 17.5, 20.0
KTH-1z,

(3) EBENE  GENBEOSNBREOZEERE 2K
o (F) 12, BIBOKKRERR (B) WRLIDED T
H5, WHOFBEENHTH 25, WSEMIREIIN]
THEEIC L DB AR E WV, MARETHA S & 6 AKX
BEENEE B, 4, 8BARMNINKEDE, kx5l
W CTIEXRX, 2 BXOIEFE T, €Dy b
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FJUHEAINEICE XIZ TR O BA R LD
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AKX TH S e <, M B % ORI ZE LIEIC
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—J B AP I 4 BN Ry b %D 24.8g
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(5) HMORERKIES : 7L 7+ 07 5 IZKERE
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HMEND0T, RIREFMHEATEBL L/ L3 L LT
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(SWAR DS SISO Bun U, SpB I el £ 41T
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(variegated group) 1Z[E T 2WMIAIETH 2 1%
HT b b KD ITHET oM H ZFEBEN AL T
y p
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n‘v.u:u‘ FLANT REIGHT Av, No. of NOD&S Av, Xo. of STEMS
1oor- 30~ -
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CUTTING INTRRVAL CUTTING INTMRVAL CUTTING INTERVAL

% ( 01 pRY naals )

CRUDE PROMIN

DRY MATTER YIELD ( x / pot )
T T

Fig. 1. Effect ot cutting interval on average
plant height, no. of nodes and no. of
stemes when cut.
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Fig. 2. Effect of cutting interval on seasonal
change of dry matter y'eld (left) and
annual total yield (right).

Fig. 3. Effect of cutting interval on seasonal
change of crude protein percentage
(left) and annual total crude protein
yield (rigth).
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N4 CIMBE bR~ , MBuBEHE 85 E
BAICHER A OERIEIEEZ S 0EP D TR,
BAMICFMES 2 RKBICHEFT 20T, BRITATIR
HEDE T LCIRBICER L, & DA 4 ORI
DOBFEEMEZEI12DTHAD.

4ENXTIE Ay 4D, 11 1g T RukK{tmiz
XX D Ya 124 EF,  TH X ORI EE L D
s BTz, 6 ENIXT 32.4g AL, 8K
T 25.0g TH-1.

(8) #3&: Mo Ert, Wi, RO
gL & RIS DM OEPEER KL DO TIBT & 7248,
VA ks U TBULBS D e 4959 5.

M E s & OV R IR & B & OBIRAEIR L2
DOHEFTIRTH S, 2 @K EFREODBHT &
BORTH L0, HNEOEFENE U RO I
Wzt ot THIRT T 7 07 7 DEHIEIKICTY
- TBESNBROGRIEE R LTV S, FFICEEIIFER
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Fig4. Effect of cutting interval on root growth.
(from right to left) : every 2, 4, 6, 8,
weeks cut and not cut.
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Fig. 5. Effect of cutting interval on starch
and sugar content of root.
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Absolute
amount
g/pot
0.10
0.51
1.56

Nitrogen

%

on
dry
basis
1.06
1.52
1.78

plus

2.3
11.1
32.4

Sugars
Starch  Starch

LT

8.8
24.3

g/pot
0.63
2.25
8.11

Absolute amount

Sugars

Non-
0.45
1.48
4.79

Reducing reducing Total

0.18
0.77
3.32

18.6
26.4
27.8

Content
% on dry basis
Non-
4.81
4.42
5.49

Sugars
Reducing reducing Starch

2.31
3.80

Effect ot cutting interval on carbohydrate and nitrogen of alfalfa root.
19.2

Table 3.
Dry
weight
g/pot
9.3
33.5
87.5

Yield
dry
17.2
23.9
33.1

2% of
matter

Fresh
weight
54
140
265

g/pot

Everv
6 weeks

Every
2 weeks
Every
4 weeks

Cutting
interval

Ko BB K2 U R G ek W2y

1.34
2.50

D REDUCING SUGAR

NON-REDUCING SUGAR
B osoec

8
l

1.87
2.08

&
T

25.0
44.9

™
o
T

5.98 19.0
8.46 36.4
ABSOLUTE AMOUNT OF STARCH & SUGAR ( g / pot )

3.96
5.18

S
I

2.02
3.28

26.4
30.3
o

|

2 4 6 g . NcC
CUTTING INTERVAL,

5.51
4.32

Fig. 6. Effect of cutting interval on absolute
amount of starch and sugar of root.
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Fig. 7. Effect of cutting interval on total
yield of top and root.
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Summary

Experiment was conducted 1963 to determine the
effects of cutting interval on the growth, yield and
carbohydrate root reserves in alfalfa.

Observations of growth and development of 5 cutting
treatments (every 2, 4, 6, 8 weeks interval and once
a year) are given in Table 2. The plant height,
number of stemes and nodes decreased according as
the cutting interval shorten (Fig. 1).

The total maximum yield of top dry matter was

96

obtained at every 6 weeks cutting, while total yield
of crude protein showed the maximum at the plot
of every 4 weeks cutting (Fig. 2, 3).

Root growth was more affected by cutting frequency
than was top growth. The amount of available
carbohydrates in roots decreased as the number of
cuttings increases (Fig. 4—7).
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