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Studies on the Control of Physiological Disorders in
Fruit Vegetable Crops under Plastic Films

XII. On the Occurrence of Green-ring léaves"fh cucumber bléﬁts

Toru Kato® and Shigeo Hormcur**

* Laboratory of Vegetable Crop Science, Faculty of Agriculture;
** Kochi Agricultural High School

Abstract : Green-ring leaves, showing the interveinal chlorosis and margmal greening appeared
here and there in cucumber plams grown in vinyl house at intervals in Kochi prefecture since
1965- i
The studies on the occurrence of green-ring leaves carried out from two directions. One
is thecomparison between healthy and disordered leaves, and soils in house, and the other the
reappearance test of green-ring leaves in sand culture under various media. :

1. The result of leaf analysis showed the magnesium deficient leaves with high potassium and
low phosphate comparmg with that of healthy control.

2. Plants grown in sand culture with magnesium dfficient media had green-ring leaves after
fruit development. High potassium, phosphate, and/or ammonium nitrogen supphy increased the
grade of symptoms, but high calcium supply did not induce these symptoms.

3. The results from sand culture in different temperature controlled rooms showed that the low
temperature induced green-ring leaves resulted from slow translocation of magnesium in marginal
part of leaves in plants supplied with low magnesium. ST

4. From the above-mentiond results it may be concluded that the green-ring leaves are induced
on the plants grown at low temperature in high potassium and phosphate soil with low magnesium
after heavy fruit development. .
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Table 1. Mineral compositions in leaves with or without the physiological disorder
(% on dry wlfght)

Sample used

- N P K Ca Mg
Disorder Location
Aki 4.62 1.36 5. 73 4.36 0.12
N Noichi 4.75 0.95 564 4.50 0. 15
Disordered
Nankoku 4.39 .27 5.79 4.29 0.11
Av. 4.59 119 5.72 4.38 0.13
Aki 420 211 5.2 4.40 0.36
Noichi 416 1.93 5.14 4.45 0.32
Healthy : .
Nankoku 4.08 1.86 5.9 4.38 0.28
Av. 4.15 1.97 5.21 4. 41 0.32

Table 2. Mineral analyses of soil occurred or not occurred the physiological disorder

(mg/1008)

Sample used

N P,0s K;O Ca0 MgO  MgO/p0 Mg, 0/Ks0

House Location
Aki 33.9  687.0 324.0 104.3 11.8 0.017 0.036
Noichi 49.4 423.7 300.0 109.2 11.6 0.027 0.039
Disordered ) .
Nankoku 33.9 877.1 276.0 53.3 10.8 0.012 0.038
Av. 39.1 6625 300.0 88.9 11.4 0.017  0.038
Aki 42.4  191.0 180.0 ° 97.3 17. 4 0.091 0.097
Noichi 39.9  153.4 180.0 . 118.3 15.9 0.104 0.088
Healthy .
Nankoku 35.5 89.3 120.0 99. 4 13.2 0. 148 0.110
Av. 39.3 144.6 160.0 105.0 15.5 0.107 0.097

R-TEL—) VvBERERZE, 0.1 Ticks 3138, $4E+—7 Y 0. 042 FD 8 iy
V= Y VOENRRE LU,
E# ) -V ) vSEE Table | i 5 HELIRZEZEZOND, THICE-TY vEBEOARD



Ny AR LTS Bk ic B9 B BTAE Chni « 389D 93

BEFLTWHWAZEMNBED LN,
a4+ d Table 2 O ENGR B E, 7Y KUY /@Iﬁﬁﬂtﬂ@:@% I - TEL ORI
DEEINABERRETEHDTHA D EBbhi,

B 2 E R

(1) fU—VUVfﬁ%EK&&?ﬁU,ER,*i&U%//mﬂw%%

PELROTHE  1/50002 72—y b EHRL, BEREL L,

FKBE L7 N ARy FICDW, RELAAEKEAHBLELZI08 | HicBHEL, BEEE
T Table 3 it~ TMEREST 5 EEbICPHKE | B 2EERSE, 7RI EEHFLL.
d, 128208 EEL, Arict L7, —BOEET Fig. 2 K- T T L7
R Sy =) v SEORERIT

WISIERME S THESE L2583 Table 3 10 B 55 &5 CELHRR T Y /%@%JEE'—?[XO)

AICHEL, HMBRXTEADONLED -7,
ELRZEFRRNVER TS ) -V ) VIEORBEOERHINERBICA - TH OHENRBD

Table 3. compositions of nutrient solution and the appearance of disordered leaves

Plot . N P K Ca - Mg = Disorder
number ppm appeared
i 200 ) 200 600 320 24 : -
2 ” o . V. ” 0 tH
3 ” ” 200 ” 24 -
4 ” ” ” ” 0 +
5 " " 600 160. 24 #
6 ” ” ” ” 0
7 ” ” 200 ” 24 -
8 ” ” ” ” 0 H
9 ” V4 600 0 25 -
10 ” ” % ” 0 it
11 y ” 200 ¥ 24 -
12 ” ” ” ” 0 +
13 ” 400 © 300 160 24 +
14 ” 200 ” ” ‘ 24 -
15 ” 0 ” ” 24 -
16 ” 400 - ” ” 0 HH
17 ” 200 ” ” 0 i
18 ” 0 ” ” 0 H
19 ” 200 200 A 24. -
20 ” ” ' e ” 0 +
21 ” ” ” ” 24 -
22 ” " ” ” 0 +
23 ” ” ” ” 24 -
24 ” ” ” ” 0 +
* — No symptoms Hii Very sever symptoms

* Chemical used : NH4NO;, KNO;, K,SO4 NaH,PO,, CaCl, (NH.)ZSO.,, Ca(NOs);, KH;POq,
MgSO,, minor elements. :
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A:Marignal part -, A'Marginal part

B:Veinal part " BMiddle part
C:Interveinal part C_:Centrgﬂ pa’rt‘

Fig. - 1. Partial name f'o;'leaf analysis
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Table 4. Mineral compositions of leaves in cucumber plants grown in sand culture
with various media in combination with patasszum calcium and magnesium

(% on dry weight)

N P K Ca Mg - K/Mg Ca/Mg K/Ca

1 421 196  2.50 428 -0.24  10.42  i7.83  0.58
2 461 1.3 450 464 0.17 - 36.47.  27.29 0.97
3 414 136 220 571 0.82  7.86  20.39  0.39
4 £70 0.60 415 478 0.05 2167 367 0.8
5 339 0.42 350 L79 0.26 © 13.46  6.88  1.96
6 486 0.60 460 104 011 4182 9.45 442
7 421 0.64 270  3.04  0.32 .. 844 9.50  0.89
8§ 479 0.04 390 217 0.1 C 3545 1973 1.80
9 £8 0.8 310 017 017 1824 100 18.23
10 .1 361 465  0.09 0.01° 465.00  9.00  51.67
11 5.07  0.42 320 0.43  0.22° - r4&54  1.95 744
12 518 0.84 350  0.36  0.01  350:00 3600 . 9.72
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Fig. 2. Relationships between Mg and K or Ca content in leaves as related

to the occurrence of disorder
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Table 5.

with various media in combination with phosphate and magnesium

(% on dry weight)

Mineral compositions of leaves in cucumber plants grown in sand culture

plot NO. N P K Ca Mg P/Mg
13 3.71 0.08 3.00 1.07 0.13 0.62
14 3.84 0.20 2.80 3.21 0.20 1.00
15 3.14 0.84 2.20 3.57 0.32 2.63
16 3.63 0.98 3.50 3.27 0.18 5. 44
17 3.50 1.93 3.30 3.93 0.19 10. 16
18 4.14 2.80 3.00 3.57 0.19 14.74
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Table 6. Mineral compositions of leaves in cucumbers plants grown in sand culture

supplied with or without magnesium (% on dry weight)
Plot No. N P K- . .Ca Mg
19 3.93 7.31 290 2.86 0. 24
20 4.96 9.61 290 372 0.03
21 3.50 0.22 2.70 0.93 0.10
22 3.79 1. 14 290 . 0.47 0. 02
23 4.29 4.28 2.30 .91 0.3
2 4.50 4.42 3.200 6205 0.13
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Table 7. Mineral compositions in each part of disordered leoves
(% on dry weight)

Part of leaves N P K Ca Mg
Marginal part 4.71 4.92 ) 3.60 2.78 0.18
veinal part 4.57 0.44 5.15 ©0.43 0.10
Interveinal part 5.07 0.24 4.50 . 1.30 0.08
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Table 8. Compositions of nutrient solution and appearance of disordered leaves

N P K Ca Mg Disorder

Plot No.  Treatment (ppm) appeared

High P+Mg 200 . 400 300 160 24 -

—_

2 Low P+Mg 200 100 300 160 24 —
3 High P—-Mg 200 400 300 160 0 i
4 Low P—Mg 200 100 300 160 0 +-

Chemical used : NHNOs, KNO;, K,SO4, NaH,PO, Cacl,, MgSO,, minor elements

BE: L. 70—V ) v IIEORERR

20°CRU2°CHR EDELHBR TR — v v IEORERBH ONILD - 7208, BIER
FEEELEBARTRELRBED SN/ LM LA CRTRIER Ic m rERICGEESED, B
WSS =) v rERBONLD, IPCRTRERE T mov2psBilbh, #Lro
%) VEBORBEIBRDONEH -7, '

2. B OB

Fig |. O LD CEEEZE(A), hR|B(C), €D b4 (BlIC 3FBELTHITL 12 R
it Table 9 D EBODT, Fv v, A, AREIEODRFICEFENE <, BAPicts ico1

Table 9. Effect of temperature on the mineral compositions of leaves in plants grown with or with

magnesium supply in sand culture (% on dry weight)
T Plot part of )
emperature No. leaves N P K Ca Mg Na
A 2. 71 5.00 1. 80 7.63 0. 45 1.84
1 B 2.86 4.67 1.90 9.12 0.43 1.96
C ., 3.21 4.88 2.60 8.56 0.43 - 1.96
A 2. 64 3.81 2.20 7.91 0.49 1.50
2 B 2.57 2.90 2.20 7.63 0. 42 1.38
C 2.57 3. 14 2.60 8.56 0. 42 1.38
20°C
A 3.71 9.57 3.20 6.51 0.30 1.96
3 B 4.21 8.90 3.30 7.26 0.19 2.30
C 4.36 7.19 4.80 5.58 0.19 2.53
A 2.1 4.81 2. 80 6.70 0. 32 1.15
4 B 3.64 6.52 3.90 10. 70 0.21 1.50
C 3.86 4.29 5.20 9.30 0.17 1.38
A 2.07 4.29 2.00 6.51 0. 45 1.15
1 B 2.14 4.10 2.20 6.98 0.42 1.15
C 2.07 3.81 1.70 7.63 0.42 1.73
A 2.71 2.90 1.50 6.98 0.49 1.61
) B 2.36 2.67 2.00 7.72 0.42 1.27
C 2.43 2.67 2.40 8. 37 0.43 1.27
25°C
A 1.50 4.10 1.40 2.98 0.19 1.15
3 B 1.71 5.00 1.80 3.91 0.18 1.50
C L2.14 5.57 2. 40 4.84 0.16 1.50
A 1.42 2.86 1.50 4.24 0.20 1.27
4 B 1.64 3.19 1.70 6.23 0.17 1.27
C 2.14 3.05 2.60 6.98 0.16 1.38
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Fig. 3. Effect of temperature on the magnesiun content of leaves in cucumber
plants grown in sand culture with or without magnesium media
A : marginal part, B : middle part, C : central part
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