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HERX ¥ T—N P,0s KO

Ca0 MgO Mn Fe Cu

nooOE 1.86% 1.65%  15.2%

2.42%  0.23% 26w 197m  6.3m

= FEIREL ~10 2.38 2.73 11.3 = 0.96 0.23 15 65 2.4
# no11~20 2.81 2.96 9.0 0.44 0.27 20 62 2.9
n 21< 2.00 2.50 8.8 0.52 0.21 12 60 2.9
n % 1.72 1.67 17.8 2.63 0.23 27 249 8.3
B FETREL ~10  2.73 2.96 11.8 0.99 0.25 20 84 4.4
g no11~20 2.24 2.79 9.4 0.62 0.24 - 17 94 3.4
no21< 2.59 3.4 9.0 0.47 0.28 18 78 1.5
n % 4.51 2.23 20.4 3.37 0.31 36 287 7.3
i ERHEL~10 5.49 3.65 17.1 1.97 0.40 29 104 5.3
% o 11~20  4.42 3.30 11.8 1.24 0.35 - 27 73 6.3
no21< 3.58 3.37 9.9 0.70 0.33 26 80 8.3
N % 4.01 2.50 22.1 2.76 0.28 71 200 6.8
& FIREL~10  5.08 3.62 17.7 1.70 0.35 39 95 6.8
% n 11~20  5.08 3.89 9.5 1.54 0.37 45 92 8.8
no 21< 3.77 3.42 9.9 0.9 0.31 34 82 4.9
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RBRX ¥ fI T—N P.Os K.O Ca0 MgO Mn Fe Cu
t E: 5.13% 2.52% 14.9% 4.83% 1.22% 247pm 248pm 10. 1ppm
_— AEIRE 1 ~10 5.27 3.82 16.4 3.52 0.77 140 97 11.5
\ 7o 11~20 5.00 4.03 ‘ 15.0 1.83 0.54 87 65 1.8
no21< 3.33 3.02 9.6 0.83 0.35 41 60 2.4
As k3 5.05 2.91 16.1 2.89 1.21 296 138 4.7
F AEBRIEL ~10 5.32 4.11 17.1 2.81 0.66 63 94 5.2
¢ 7o 11~20 4.97 4.24 16.2 1.87 0.55 84 75 3.8
no21< 3.60 3.19 10.1 0.83 0.38 47 68 3.3
Fae -3 4.59 2.47 16.9 4.67 1.36 302 158 22.5
Cud FEERE 1 ~10 4.86 3.28 14.1 2.30 0.64 115 66 14.2
+
" 7 11~20 4.92 3.40 14.9 1.63 0.60 81 75 34.3
noo21< 4.34 3.57 12.8 1.08 0.48 66 74 12.6
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2 XIHRM (o )iz | T ETI9%, #ERE TU4%E
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1R BEXTIEI8 ~IMEL LB SNESREEL /2,

TeREH SR F219THEDIIE L EEREDO MR D
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1~10TiwThd +Cul3 RnFHEIMES, 0
AT TIE+Cu 3EHEL %> Tr b, Mn (3 HEEREE
Tt T—N R P,0;% & & RBDIEM THh - 72, Fe ikl
BREN 1 ~ 10 TIRFEENSHESEHL 29, Cuidht
T OHEREL L iIc+Cu SEOTHEIFEX LD
T->TWwh,
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HEX x® fr T—N P,0s K:0 CaO MgO Mn Fe Cu
% 4.80% 2.66% 16.4%  9.42% 1.24% 222pm 22%mm 4.2mm
S NARE HPRE1~30 4.3 3.94 13.1 2.31 0.46 69 80 3.0
no31< 3.86 3.48 11.1 1.13 0.40 53 110 3.7
" 4.99 2.80 16.6 8.83 1.31 © 404 197 7.7
> N—Fe #BR¥%E1~30 3.8 3.80 12.4 1.68 0.45 101 67 6.4
o 31< 3.66. 3.85 11.2 0.84 0.40 57 98 9.6
LA 5.15 3.76 14.3 8.23 0.58 257 306 5.2
% N #HIRKE1LI~30 5.07 4.49 11.6 2.20 0.35 83 167 2.9
no 31< 4.35 3.90 10.1 1.05 0.33 49 176 3.4
N % 5.08 3.21 13.1 8.63 0.71 276 257 6.5
% N—Fe MIRIE1~30 4.88 4.45 12.4 2.03 0.40 90 89 6.5
n31< 4.18 3.85 9.7 0.94 0.35 48 86 11.2
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#, >N —Fe, N, %N — Fe, ##RNMEL ; &£X
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& N—Fe Xit 6, X312, NO; — N =4 N iR
&N — Fe Ri210, #0Xi316, NH, — N =4 N #&
BEAN-FeRizl, #oRiz5 (L& me £),
B =0.5, Mn =0.5, Zn =0.05, Cu =0.02, Mo =
0.01, Fe=2 N—Fe & £ N—Fe Ki3 0 2 D4hi33.0(LL
- Z-pom)
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MR, 1BIE . 28 7 H, REGMEY, O
3B 9H, MEEMN, 4 H 78RN, £FE I
ERE ; 5 AMA, FTRERRS AL5H, a>FF~

FoOGER30L) THEE, 12y b 2HHE 3 KH], KB

v
R,P»N#EHE »N+%Cu N+ % (Cu+ Zn),

%N, N+%Cu $N+%7Zn, N+% (Cu+
Zn), BEHEAMMK, Mg =4, NH, — N =1.33, P,0; =
4, Kt Ca=2NBELOPN+ZCuRULIN+%
Cu+Zn)Xiz 8, X312, NO, — N =/ N #
(SN +%CuRUA N +% (Cu+ Zn) Kid16, o
Xi324, (Ll E& me/ 2), Fe=3.0, B=0.5 Mn=
0.5, Mo =0.01, Zn=4N+% (Cu+7Zn) %N+
Z2ZIn RV %EN+% (Cu+ Zn) Ki310.0, X3
0.05, Cu=#N+ECutHPN+2Cu+Zn): %N
+%CuRU%N +% (Cu+ Zn) N&RIZ1.0, HHK
130.02 (LA L &pm),

W4E & LB E T N BER ORI T
Bt & Lo AH R TENPEIZIEE TV,
TR ITIE, 197T4E 125438 L REERZE 1 ~ 304 & 318
LR, 1981443 RN REHIED § W HEEkED
6 ~10MBDEMRZIT LNV, LR THHEE &
Lz, Sirsid B 1 SR E L2ds, 19814 NR L
EHZERTE®, RFRLEERICLVERL 2,
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1) BROSLRUERE E T8 :

EEFORRINERIPNOER LY ENOKER I L
<, BAENE, BRLLSENEIBRLKRES X1,
2EIVNFERH»BELEC3.93ks, KWTEHENRK
3.81kg, % N — FelX3.27kg, 4 N — Fe [X3.04kgDJE

e
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K0, Ca0 Btr MgO RERBIC L T EFEID
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FORNERBRIVRENES LEROBERTH -2,
FeOBHERISRRIC L VET L TV 227 Mn izizk
At (, CuDEHFRM2.25L B> T2,
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Studies on the Primary Factor of the Occurrence of
the Small Black Spots in Chinese Cabbage

Takanori Yoshida, Joji Ootomo and Ataru Ouimori
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} Summary
|

Many small black spots frequently occurre on the costae of the winter-harvesting Chinese cabbage grown
in the Seto Inland Sea area. The symptom can be seen only on the petioles of the plants which have been
reached the head formation stage. The marketing prices of the spotted plants are much cheaper than those
of healthy ones. This study was carried out to find the cause of the symptom.

In the experiments on soil culture, the symptom occurred when the plants were grown in the high nitrogen
manuring regeme. Ammonium chloride induced more spots than ammonium nitrate. In the experiments of
solution culture, a highly concentrated nitrogen solution did not increase the number of spots. However,
copper excess and iron deficiency for long period markedly induced the symptom, but excess of manganese
and zinc and deficiency of boron had no influence. Furthermore, the number of the spots increased cosi-
derably when much nitrogen was applicated under the condition of copper excess or iron deficiency. The
most spots occurred in the cupper excess regeme was treated at the beginning of head formation.

These results demonstrate that abnormal metabolism in the Chinese cabbage induced by high nitrogen level
and overabsorption of copper may cause the small black spots. A possible mechanism of occurrence of the
symptom in as follows ; heavy nitrogen application increase the solubility of copper in the soil, the plants
absorb a large quantity of the copper with nitrogen especially at the early stage of head formation, nitrate
nitrogen accumulate in the costa, activity of oxidases which have copper as coenzyme increase, and the

enzymes induce the’ symptom of necrosis.




