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Studies on citrus root-stocks. VI.

Differences in the cold-resistance among six varieties of citrus seedlings.

by

Fujio YOSHIMURA and Akio KUzUOKA
(Laboratory of Fruit-production, Faculty of Agriculture)
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Figure 1 The change of the temperature in the refrigirator.
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Table 1 The percent of leaves of six varieties of citrus seedlings frozen to
death by the freezing treatment.

—5°C @ - —7°c @ ~9°C @
treatment treatment treatment
% % %

Poncirus trifoliata 0 0 0
Citrus junos 0 0 100
Citrus Funadoko 0 50 100
Citrus grandis var. Hogen 0 80 100
Citrus Hassaku 0 80 100
Citrus Natsudaidal 0 100 100

a: The minimum temperature of the freezing treatment as shown in Figure 1.

Table 2 Increase in fresh weight of six varieties of citrus seedlings as
related to the freezing treatment.

Non —seca  —7°Cca —g°C a
treatment treatment treatment treatment
Poncirus trifoliata 0.g90(100) 0%77(86)' 0.g62(69) 0.g54(60)
Citrus junos ©0.38(100) 0.31(82) 0. 19¢50) 0.10€26)
Citrus Funadoko 1. 09€100) 0. 60(55) 0.46(42) 0.06C &)*"
Citrus grandis var. Hogen | 0.99¢100) 0. 58(59) 0. 11 (1) s
Citrus Hassaku 0. 30€100) 0.08(2D 0.01C 3y — kD
Citrus Natsudaidai 0. 67€100) 0. 13C19y* i i

a: The minimum temperature of the freezing treatment as shown in Figure 1.
b : Some plants died back and then died gradually after or without sprouting in spring.
Numbers of s-marks show the numbers of the died plants.
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Figure 2 Growth of three varieties of citrus seedlings as related to the freezing
and chilling treatments in the preceding winter. Photographs were taken on
July 23, 1960.

% : The minimum temperature of the freezing treatments.
+ 1 At —1.5°C for 264 hours continuously.
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Table 3 Increase in fresh weight of three varieties of citrus seedling after six
months of chilling treatment (—1.5°C for 264 hours continuously) in the
preceding winter.

Non-treatment t(r: zgltl;:e%n
Poncirus trifoliata 0.1%78 (100) . 0?63 (€)))
Citrus junos 0.45 (1000 . 0.36 (80)
Citrus Natsudaidai 0.53 (100) . 0.21 (40
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Table 4 The osmotic presure of the leaf epidermal cells of some citrus
seedlings on December 24.

T M BB gl s L] Lg L 1 o] o9 0.g] 0.7
Poncirus trifoliata [ Wl S B [ L
Citrus junos il B e e T o M R R P N B
Citrus Aurantium fitd i HiHl+l === =1=1=
Citrus Funadoko PP N O | R N T S R B B R R
Citrus Tachibana ' % Hlwlwl |+ == =1=1=
Citrus sulcata = £t T R T R B N e e e
Citrus grandis var. Hogen e T W B T T R B e T e
Citrus Hassaku J\ T R T (N R R N (S B
Citrus Natsudaidai 9] P 3 I AR QRO R T QIR A S I S e
C. sinensis var. Fukuhara WHE - A vy Y| | W W |- -
C. sinensis var. brasiliensis F—=Tw ALY } ST A A e B e

The data are shown as the concentration (mol) of sucrose by which the cell sap was
plasmolysed. — : Not plasmolysed. -, 4, and 4 : The degree of plasmolysis.
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Summary

1. Six varieties of Citrus seedlings were suffered to the freezing temperature in the
electric refrigirators and the difference in the cold resistance among them was investi-
gated. As the result, the cold resistance was highest in Poncirus trifoliata and was
followed by Citrus junos, Citrus Funadoko, Citrus grandis var. Hogen, Citrus Hassaku,
and Citrus Natsudaidai, in order.

2. The osmotic pressure of the leaf epidermal cell sap of Citrus seedlings was
measured by the method of plasmolysis in the sucrose solution. The variety which
was higher in the cold resistance had also the higher osmotic pressure.

3. The seedlings of Poncirus trifoliata, Citrus junos and Citrus Natsudaidai which
received chilling treatment at —1.5°C for 264 hours continuously at the middle of
February grew poorly as compared to the non-treated- seedlings. Especially, the growth
of Citrus Natsudaidai was retarded most badly and it was clear that the cold resistance

of Citrus Natsudaidai was the weakest among them.

(Received September 25, 1961)
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