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Studies on the Relation between the Potassium Content and
Respiration and Catalase Action in the Mulberry Leaves

Satoru AKuUNE and Katsuya KogaA
(Laboratory of Sericultural Chemisty)
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(A) Cultivation by supplying of different quantities of potassiumn

Table 1. Experimental series and weight of supplied manure.

Treatment Manure & fertilizer Kan per tan Winter Magg::g at ?:;;Zison Autumn
Compost 300 300 300
Green manure (Lupine 300
{Soybean 100 100
Standard ‘; NH;~—sulphate 13.381 5.381 5 3
Ca—superphosphate 10 4 6
Potassium sulphate 2.383 1 1.383
Calcium 30 20 10
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Table 1 D wv &
T :
Treatment \\ Manure & fertilizer Kan per tan Winter Marsll;?ll:li at esaucr:nleiSOH Autumn
] Compost E 300 300
‘ Green manure (Lupine 1 300 300
{Soybean 100 100
K—large ‘ NHj4—sulphate 13.381 5.381 5 3
Ca—superphosphate 10 4 6
Potassium sulphate 9.883 ‘ 3.883 6
Calcium 30 \ 20 10
| |
NH,;—sulphate ‘ 28571 | 11.571 12 5
K—none Ca—superphosphate i 18.570 | 7.750 11
(K—small) | caicjum l 30 10

l

} 20

Total potash content in K—large treatment is about 2 times as that in

standard treatment.

(B) Cultivation by supplying of different
manures

Table 2. Experimental series and manuring

weight.
Treatment | Manure & fertilizer |Kan pertan
Compost 300
Standard Green manure | 400
*Marusan No. 2 5 47.96
M Compost 1240
anure Green manure ‘ 400
i
NH —sulphate \ 38.59
Fertilizer | Ca—superphosphate i 23.975
Potassium chloride ‘ 11.173
None —_ ‘ —_

*Mixed manure. Being planted the mulberry
tree “Tomie” in Mar. 1948, it was afterward
cultivated by standard manuring to 1954 and
the cultivation by above condition was begun
from winter-manuring (Feb.)in 1955. N,P.,Os;,
K,O content in each treatment were manured
to be equal each other.
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Table 3. Respiration of mulberry leaves at each
position CO: mg per 10gm fresh matter, 10 mins.
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Table 4 & h 5\ o Jil% E{Hﬁ%ﬁmi 7
A ER—IHH G b OBl RS (H-S
coefficient) $FMDOMHEAZ L T3 =

LA %,
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—OW 14th. | & =& 27th.
r Ichinose June Roso  June
2nd leaf upper Sa* 0.77 1.04
Saidaihikariba 0.76 0.99
2nd leaf under Sa* 0.66 0.98
Sth » 0.50 0.74
10th » 0.33 0.49
* Sa : Saidaihikariba i, e. the most lustrous leaf.

The time measured :

A.M.10

Table 4. Moisture, H—S coefficient and potash content of the mulberry leaves (in cultivation A)

* Date is which mulberry tree scaled off.

F.M flesh matter,
H—S coefficient is the coefficient of the hardmess and softness. (A

July, 1954 Oct, 1954 July, 1955
“ IR g 5 i } | X ¢
88 25935 K.0in ' DM [K:0in K,0 | 35 2%
Form Treatment | 5 55 | |2 B2 Index = . | B2 we 6o
'gk; '55 m% ‘ F.M { K0 ! F.M ndex l] B 5.8
| Fe = g (%) | |9 Fe =
- - ] \ |
Kafg::s“fi”ml Standard | 7797 100 | 261 | 065 100 - 889 ” 081 100 } 78.77 100
N K—large | 7927 101.7| 259 | 067 1025 J 31.1 ‘ 0.73 90.1 | 76.46 97.1
29 th. March*, K—small | 7658 982| 2.62 | 0.64 97.5‘ 36.9 ’ 0.60 74‘1! 75.42 957
I N R 1 ; 1
Okinawa | Standard | 7704 100 | 226 | 052 100 | 441 | 060 100 | 7350 100
|
FEA | K—large = 77.26 1029] 228 | 051 98.3! 44.4 ! 0.61 1017 | 73.60 100.1
|
K—small | 7654 99.4| 257 | 049 95.8 | 47.0 ’ 0.53 883 | 7279 99.0
| | ! o .
|
Roso Standard | 8005 100 | 217 | 064 100 3Ll f 0.82 100 'f 77.87 100
e -3 K—large | 8035 1004, 230 | 066 1025 | 209 . 083 101.2 7645 982
27th. March* | K—small | 7772 97.1| 2.10 | 053 822 422 l 0.61 74.4[ 76.05  97.6
- - —
Sytkakuichi Standard | 7%9.42 100 210 | 067 100 30.5 0.89 100 J 77.40 10
WS K—large | 79.59 100.2| 243 | 068 1015, 298 | 083 933 | 77.40 100
28 th. March* | K—small | 7600 95.7| 2.41 | 052 769 | 463 | 067 75.3 ' 7603 982
— i I
|
Kokusd 21 Standard | 7844 100 | 212 | o056 100 | 386 | 079 100 | 7463 100
B %21 & K—large | 7840 100 | 228 | 062 1104 351 | 080 1013 7765 1040
i
30 th. March* | K—small | 7623 97.2] 2.5 054 96.1 | 44.2 | 065 82.3} 7316 980

D.M ; dry matter

sh/mmsturex 100)
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Table 5. Respiration and Catalase action index (cultivation A)

Respirat. Catalase \ Respirat. Catalase

|
o ) T
BT A E RS < 24 Form | Treatmer® |
HECR R L ORI Kairyonezumi | gi1ndard 1 100 o | 100 100
FAL ARSI G T haeshi | | |
IO ) | K—large ‘. 75 86 110 90
AR A58 %55 C | | |
i K—small 80 88 ~ 146 102
Wiz, & \ \
3 SN - = j:t -
1) kg S ERIRE | Standard | 100 100 \ 100 100
IEL £ B X S5 2% ik |
TNEL 2B S A% Ik Okinawa K_large o5 100 | 130 129
B EXER TS K 1l 100 100 1o 2
. —Sma X 124
5. XFWEHTITOR I
54 A TR Standard | 100 100 | 100 100
RTH 7. |
ek ot Roso K—large | 106 110 b 88 108
i) JmEAE; 5k
) IR iR K—small 134 127 120 117
Hac B L BX KT 1
T AL B X i A Ol N Standard 100 100 | 100 100
x fe. 19644510 J1C Syukaku ichi | K—large 92 105 120 107
P s e = A i A
TPt PR AR 7 K—small 93 120 130 112
Bod owctb5% & 5 I _ — —
FRIL i Dl B IR A Standard 100 100 100 100
FEORGIMM A B 5H D A Kokusd 21 K—Ilarge 84 104 81 117
TR O MILPIRE TR K—small 86 107 105 115

Thb. _ I

LTI RFE X D The resylts obtained in Oct. 1954 were analogous the

) results in July, 1954.
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D) MREO 2 7 — i HXEORIEATIRD o L 2 B L Ui rodislar L i
1954 4210 J] OFHREI4ET 1 EHBIL TOeDTHBE L 7. 7 Ao sk ECii AR S fifi o i
LB 2« FUEDTHIN T 2 3K B DE T HD B . 195545 7 iz ie % & B AR A F R ER
B, MBLERX LY SITREIAE /R TE D N2 5 — % S A LA < feoThu B4
HENALIFRAFHO B AT 5. BB L 7 7 5 — ¥ O A & 5T T 4 IR
DEXDSOPCTHRERNTHD 2O bbb, 1955457 JIXKSROLEETL T2
PIIMEE RS iR A B REWEN R Th 5.

Hkt (B) OB EMIEKIMEO 8 KL ABREL 5o T h o 3K 13 BRI T
IR BRI TR TR A Ch 7. Table 6 RN TV 2401< SRS THED, it
MR SRR HE L oKy RSB IC T MR A T B, H 7 7 — VIR BER X
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ML SETEDITIL KO 1 2 7 — & YEFAD INE Ok AR IED £ I 500 L £2 5
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Table 6. Cultivation by supplying of different manures

‘ i
Treatment ] Moisture (95) Index K.0 (%) in Index Respiration Catalase
F.M.
|
Standard | 75.38 100 | 062 100 100 ‘ 100
| ‘
Manure 7667 102 ‘ 0.70 1129 96.3 ; 85.3
Fertilizer |  73.80 979 | 045 72.6 113 : 92,0
| o 420 92.1 ‘ 75.8

None | 72.60 96.3
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Résumé

On the mulberry leaves of the five forms which had been cultivated by dif-
ferent supplies of potassium (cultivation A) and on one form by different manures
and fertilizers (cultivation B), the moisture, potassium content, respiration and
catalase action were determined. Between the amount of supplied potassium and
the moisture, potassium content in the fresh matter, there were significant direct
proportional relations, for example, the moisture, potassium content in K-small
treatment are the smallest as compared with the other treatments and that in
K-large treatment is the largest. Therefore, as far as the mulberry leaf of the
same form, the larger or smaller content of potassium at least is able to be known
by measuring the moisture content. According to the results obtained at the third
year after being planted the mulberry trees, under conditions of K-small treatment
the respiration action was larger than standard and K-large treatment, catalase
action was slight larger or analogous to the other both high potassium supplies.

Except nonetreatment that was bad in growth, the potassium content in the
mulberry leaves by the treatment of fertilizer as compared with the other treat-
ment was smaller, the respiration was larger, and catalase action was not so.

These facts were analogous to the results which were already given in the
virus diseased plants by us.

Therefore on the basis of Yamafuji's hypothesis;

Normal Nucleic Protein——— —>Denatured Nucleic Protein—m—>
H.O. or H.0, or
other stimulant polymelizer

Polymerised Protein:=Virus Protein
A

it may be inferred that the potassium deficiency (relative nitrogen excess) is

close connection with the dwarf disease of the mulberry tree.




