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Studies on the citrus root stock. v.

Differences of water absorption by some ‘varieties of citrus

seedlings with respect to the root temperature in winter.

Fujio YOSHIMURA
(Laboratory of Fruit-production, Faculty of Ag'rilculture).
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1. SEER MRS KU BB BHCIZ R Poncirus trifoliata (425, 98g), Hh Citrus junos
(4TS, 078), JHEKEM Citrus Funadoko (42 2.958) B & E# Citrus Natsudaidai (4
W2.028) O UEEFEARN, TNORI9594EILH T O EERPIBENE THEE LT, &
3 ~20°C OFIC B T, '

PR THEIRIC 2 R 2 ET THD, ThiCiE s - THOFES 2 BICHIB Ui WM
2.8cm?, M 7.4cm?, JHEREHM 16.6cm® BLUER 15.8cm® TH 7. BokEMELEEIZHE 1Y
WORTED TH Do WELCY > T TLROKICHEZBL, TLRIBEEES LB LDIC, HT)
5 TA v ESERIBIEMICKES Y 2E2RD, ChEREEDT L, KNT, ToBE75
A A Utco KBHEUZHFEKTH 5o 19604E 1 A 26 B O 9 BHTHENE Bok BHICIRD 20
foo 77 A AERKMICRL, FRIMICT IR aNORES5°CE L, BATHOFH] S F
M5, WEOFHRIEEETINIMEBCEE L. BR/KEOKEDOEMITE0.2°C TH-703, B
BEMNNE 0. 24 cm T, B THIN7cDICE DA DB ELIC X 2 /KDORERE & B RO g
B, LizhoT, JHCELEDBRAE TLARDOFTUN L THELZb0&, BBDHhbH D ITHE
EEET A BOKEHZIR O D e b D L A KIIICHB L, MEBICAROHADOHIEET -7, 3k, X
BEBOSSGMEAZ L, 2THICR BEEHLHE 8.4°C, ABEKE —2.3°C, 2KEBE6IB, 75t
8 2.9mm THD, 28EICI3K 4 4.5°C, 0°C, 65BBLT3.2mm TH» 12,
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15°CE L, MERS BRHOME 2 fKEIC DO THREMS L Tht, £ 0O8HE, {FMIck#HLT
DO 12RO BOKRMH 2 TH - 108, TOHRE, BALETHOR O ABUKIMEREZR L, BL,
I EHHOORBUKEIIE I BEIKE - T, BUYE, MicH«ZWUhd 2 L IR A SIS
WIS 5 T, ’
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Figure 1. Water absorption meter.
(1) : seedling, (2) : E. Myer flask, 500 cc, (3): Kubber stopper, (4): T glass
tube, (5) : graduated glass tube. The water in (2) was maintained at the desig-
nated temperatures, by keeping (2) in the thermostatic water bath. when the
water in (5) was absorbed, surplus water was added through (6). The opening
between the seedling and the rubber stopper was packed with cotton which was
soaked with liquid parafin and plastered with grease. Water absorption by
seedlings in this apparatus was normal within 8 days at 15°C water temperature.
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Figure 2. Average rates of water absorption by four varieties of citrus seedlings

on a blight and cold winter day. The seedling roots were .kept in 5°C water
on January 27—28, 1960. The daily maximum and minimum air temperature,
the relative humidity and the e\apomtion was 8.4°C, ~2.3°C, 63 % and 2.9
mm on 27 and was 4.5°C, 0°C, 65 % and 3.2 mm on 28 respectively.
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Table 1. Water absorption by citrus seedlings reduced to 10 g in fresh weight
on the cold, blight day and the cold night in winter. Their roots were kept
in the 5°C water on_Jaruary 27 and 28, 1960. R

" Poncirus Citrus Citrus Citrus
trifoliata junos Funadoko Natsudaidail

During the day time (7 a. m. c« N ce » e ce

— 5p. m). 1. 60 1.172 1.39 1.07
Absorption rate per hour. (100) (106> 8D (67
Total amounts for 10 hours. 16. 0 17.2 13.9 10.7

During the night (5 p. m. '

— 7 a m.). 0.81 0.86 0.82 0. 80
Absorption rate per hour. 100 (106) 101 99
Total amounts for 14 hours. 1.3 12.0 i1.4 112

. . 27.3 29.2 25.3 21.9 .

Total amounts for 24 hours. 10o) . St (93 (80)
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% WET BIC, U 10010k LT, K107, JOBREEHT 93, K80 TdH 7o
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1. EEMEBXOE  WEREB U 4 BOMBREEEZHY, ke 2EET LA L,
FERDH AR D AR T AR &, WURSEA T4 4.98g, T4 6.03g, MhE4ED T4 3. 72g, A 5. 26
g, SPREHEED IR 2.648, IR 2.958, BIUEBELD I 2.428, MM 2.448TH»
foo MEIOEOH LR EFETH D, VFNHTRIBIC 2LEL P AR Lrce 19604F 1 AI0E D4
HT10M 1 BHEE 2 WK BHC IRV, 2914 9 T kiR Z 15°CE Lize 1 A3LEICIRKERE 15°CE L
2A1H, 28I30°C, 38, 4B} S°C, 6 B LU TADFHPI 1°C & L1, BH
% SEHIC R A O EOKEICTA, FH6BETEZOTZICEE, FH6HIOFHIBET
309 R4 I Wk 2 BAE Ltze BT EEQHRBIC DO T FIERERB U TH 5, 73k, 1 AJ0EM
52A6BETOLN, BEABELSIVEREERTEE2ROWMCTD 5o

Table 2. The air temperature, the relative humidity and the evaporation from
January 30 to February 6, 1960 at Kochi.

e o Y perataee” P, Evaporation

Jan. 30 11.5°C —0.6°C 52% 3.0 mm
31 13.6 3.6 62 2.3
Feb. 1 8.7 8.4 61 3.3
2 9.7 8.8 62 3.1
3 12. 1 8.0 53 3.3
4 119 2.6 59 3.2
5 1.5 2.0 65 2.8
6 13.2 1.8 63 3.2
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Figure 3. Effects of low root temperatures on the water absorption of four

varieties of citrus seedlings in winter.

The roots of the seedlings were kept in
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water at 15°C on January 30 and 31, at 10°C on February 1 and 2, at 5°C on
February 3 and 4 and then at 1°C on February 5 and 6, 1960. The fresh
weight of the seedlings used for the experiments were 4.98g and 5.26 g for
Poncirus trifoliata; 3.72 g and 5.26 g for Citrus junos; 2.64 g and 2.95 g for
Citrus Funadoko and 2.42 g and 2. 44 g for Citrus Natsudaidai respectively.’
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as percent of the value at 15°C.

/ 5 10 /5t

Figure 4. Varietal differences of water absorption rate among citrus seedlings at
various root temperatures changed from 15°C to 1°C expressed as percent of
the value at 15°C. The roots of the seedlings were kept in water at the de51g
nated temperatures.
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Figure 5. Varietal differences of the total amounts of water absorbed by citrus
seedlings which were reduced to 10 g in fresh weight. Their roots were kept in

water at the designated temperatures for 24 hours. The data are expressed
as percent of the value of Poncirus trifoliata.
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Table 3. The mean and the lowest soil temperatures in winter at kochi from

1955 to 1959.

Month
Dentt 3 November December January February March
epth under : R
ground \
cm °C °C °C °C . °C
10 13.6 7.7 5.5 6.9 8.6
9. ¥ (1.8 .4 0.3 (.2
20 14.4 9.5 1.3 1.9 11.0
(11.0) (4.8) G0 (4.5) (6.7
30 15. 4 10.9 7.8 8.9 11.5
(12.6)- 6.7 G. D .3 (8.0)
50 16.4 12.1 : 9.3 9.8 12.0
- 13. 7 9.9 (6.7 (8.0) 9.0)
100 17.3 13.5 10. 6 10.2 12.0
(15. D (10.5) 9.0 9.3 9.9

¥ Numbers in ( ) were the lowest soil temperatures in the last 5 years.

A5 LCHEEMNER OB B 2 HRDHO poulissE, 5~10°CTHbB. L
Do T, BWHNC BT ZHBEOEAE L TE—IBRAKENCHB SR PHE D bEYDO LD
KEPpNE, LALENS, BANCEY 2 OMIEREZ L UEL, HETI0om KHEWRT
H0~5°CTh B PLIMWENPDOAT, BRICENTOFNOHMBEOERNERNTHEPEIHL
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Summary

The difference of water absorption by roots kept at low temperaturé were investigated
among four citurs seedlings; Poncirus trifoliata, Citrus junos, Citrus Funadoko and’
Citrus Natsudaidan. Amounts of absorbed water were measured by the water absorption
meter as shown in Figure 1. In the first experiment, the amount of water absorbed by
each roots kept at 5°C were measured every 30 minute for 38 hours successively. In the
second experiment, the water temperature was changed gradually from 15°C to 1°C and
the water absorption at various root temperatures were measured.

1. The curve of daily water absorption rate by thc seedlings at low root temperature
(5°C) were nearly the same among four varieties. However, water absorption rates per
hour during the daytime were markedly different among them. In consequence, the
total amount of water absorbed for 24 hours at 5°C root temperature was 80 in Citrus
Natsudaidai, 93 in Citrus Funadoko and 107 in Citrus junos as compared to 100 in Poncirus
trifolitata, respectively.

2. With the gradual lowering of root temperature, the water absorption rates by citrus
seedlings decreased generaly. At 15°C and 10°C, Citrus Natsudaidai absorbed the most
abundant water followed by Citrus Funadok. On the other hand, at 5°C and 1,C Citrus
junos showeed the highest water absorption, followed by Poncirus trifoliata. These results
show that Citrus junos and Poncirus trifoliata have higher cold resistance than Citrus

Funadoko and Citrus Natsudaidai.

(Received July 25, 1961)
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