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2.1 2.2 (Juice Sacs)

0.6MPa 0.1MPa

11 1

1926 Bartholomew

(Chamerset a., 1983;
Tromp, 1984; Jones and Higgs, 1985; Lang and Thorpe, 1989; Ye et al.,1989; Lang, 1990)

People (1985)
23 70.3 Atkins (1986)
70 Tromp(1984)
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Eifving Kaufmann(1972)

(Juice Sacs) (Lowell, 1986)
(Xylem
Back-Flow)
15 40
5 1,000 p mol m? s
55 60 22 25 4?
12 1 2 3 4
500ml
1100DP (General Eastern ) 79 6
11 10
(Albedo of Peel) (Intact Juice Sac) (Water Potential)
3 0.5cm 2
6 6
2
2 30
HR-33T
(Wescor ) 6

12 1 2 4 6
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() (*H20)
10
54 lcm 0.1ml
ciml*  *H20 79 11 12 2 *H20
6
80 24 (Koch, 1984) LKB  Gaithersburg

(Standard Liquid Scintillation Spectrometry)

4
1,000 g mol m*st 22 25
24 500 ml min+
4 8 12 1 2 3 4
4
0
:H20
()
10 40
1 5 *H20
5
4 12 1 2 3 4
0 4
Wescor 2
3

(Osmotic Potential)
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(Pressure
Potential)

1-A
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4
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-3.1MPa
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-0.97MPa -1.24MPa
6 -1.056MPa
-1.54MPa 2-C
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2-C
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3H20 3-A 4
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1. Effect of fruit separation from adjacent leaves on water loss from both structures when branch de-
tachment was used 1o force reliance on intemal water of grapefruit fruit diameter(A), leaf transpira-
tion (B}, and fruit transpiration(C). Initial measurements taken 0 day after fruit removal were com-
pleted within 1.5 hour after this detachment. Fruit at stage 11 of development (expansion) were ex-

amined in 1989, and stage Il (maturation) were studied in 1990, Vertical bars denote the SE of 4
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Fig 2. Effect of fruit separation from adjacent leaves on water potential of fruit tissues and leaves when
branch detachment was used to force reliance on intemal water of grapefruit (A) leaves, (Blalbedo
(inner peel), and (C) juice tissues. Initial measurements taken Oday after fruit removal were complet-
ed within ca 2.5 hours after this detachment. Water potential was measured by themocouple sy
chrometer after a 4-hour equilibration at 30 °C . Fruit at stage Il of development (maturation) were |

examined. Vertical bars denote the SE of 4 samples.
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4
0.004
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19.1 33.7 11.4
*H20 451 4
2.1
4 4.4
4
1.1MPa 0.05MPa
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0.19MPa 0.05 0.06MPa
(Jones
and Higgs, 1982, 1985; Tromp, 1984; Lang, 1990) (Chaney and Kozlowski, 1971; Yeet a.,
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Fig 4. Water content of tissues in fruit of grapefruit on detached branches as affected by xylem back-flow

from fruit to leaves (fruit wrapped) or back-flow plus fruit transpiration (fruit unwrapped). Parafilm-

wrapped fruit transpired less than 001 % of their water and exchanged gases freely. Water was with-

held from all branches.

Elfving Kaufmann(1972)

24 Lowell(1986)
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Huang et al.(1992)
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(1982)

Tromp(1984)

0.8ml(Y amamotoandWatanabe, 1980)

Table 1 Calculated fruit transplrallon and xylem back-flow of water from fruit to leaves”

20

20 35

45Ca

45Ca

20 (MixandMarschmer,1976)

4

Higgs

.Fruit-bearing branches were detached to force rellance on exidling Internal water suppplies.

Subsequent lossed of elther tritiated water or total water from fruit by direct transplration vs

xylem back-flow to leaves were estimated by comparing attached, parafiim sealed fruit y to

counterparts with unlmpeded water 1oss from their surfaces.

Timeafter
0-4h|4-12h|12-24h|1-2d |2-3d|3-4 d |4 d total
treatment
( of total *H20 Inilally recovered from entirebranch)~
Fruit transplration
-03|-25 | -21 |-24|-23|-1.8 -114
Xylem back-flow
Fromjuicetissue|-7.0 |+1.1v | -34 |-49 |-0.3 |-0.1 | -14.8
From peel +7.0v| -80 | -64 |-59 |-43|-15 | -19.1
total 0O |-69 | -98 |-10.8/-46 |-1.6 | -33.7
Total *H20 loss
. -03|-94 | -119 |-13.2|-6.9 |-34 | -45.1
from fruit
( of orlgina total fruit water)~
Fruit transplration
-05/-01 | -05 -05(-03|-02 | -21
Xylem back-flow
Fromjuicetissue|-0.2 | -0.3 | +0.1v |-0.2 |-0.2 |-0.1 | -0.9
From peel -01|-02  -04 -04|-02|-01| -14
total -03|-05 | -03 -06(-04|-02 6 -23
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Total water loss

-08|-06 | -08 |-11|-0.7 |-0.4

from fruit

-4.4

Z Calculations are based on data shown In Fig. 5-4 and 5-5.

Y Parafilm allowed gas exchange (prellminary experiment) and permitted a direct loss of 0.004
grapefruit water in 4 days.

"V alues are means of 4 samples.

¥ Podltive values indicate water gain instead of water |oss.
4

4 +
Table 2.Water potential and its componenis in grapefruit tissues before and after 4 days of elther
intermal equliibration(detached, wrapped fruit z). water |oss via xylem back-flow alone
(attached, wrapped fruit). or water loss via back-flow plus direct fruit transpiration(attached,
unwrapped fruit)y. Fruit bearing branches were delached to force reliance on existing
internal water supply.

Treatment Otime
Water potential |Osmotic potential ™ | Turgor ¥
Peel (albedo) (MPa)
Detached Wrapped fruit -0.79+0.07 -0.98+0.09 0.19+0.05
Atiached Wrapped fruit
Attached Unwrapped fruit
Juice tissues
Detached Wrapped fruit -1.14+0.05 -1.32+0.05 0.18+0.07
Attached Wrapped fruit
Attached Unwrapped fruit
4

4 +
Table 2.Water potential and its componenis in grapefruit tissues before and after 4 days of elther
intermal equliibration(detached, wrapped fruit z). water loss via xylem back-flow alone
(attached, wrapped fruit). or water loss via back-flow plus direct fruit transpiration(attached,
unwrapped fruit)y. Fruit bearing branches were delached to force reliance on existing
internal water supply.

} Treatment 4 days |ater ‘

Water potential |Osmotic potential ""‘ Turgor "
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Peel (albedo) (MPa)
Detached Wrapped fruit -0.78+0.07 -0.95+0.09 0.19+0.05
Atiached Wrapped fruit -1.37+0.06 -1.42+0.05 0.050.05
Attached Unwrapped fruit| -1.92+0.03 -1.98+0.06 0.06+0.07
Juice tissues
Detached Wrapped fruit -0.95+0.07 -1.45+0.05 0.50+0.05
Attached Wrapped fruit -1.18+0.17 -1.69+0.04 0.51+0.07
Attached Unwrapped fruit| -1.19+0.03 -1.71+£0.02 0.52+0.05

Z Parafilm allowed gas exchange(preliminary experiment)and permits adirect loss of only 0.04
grapefruit water in 4 days.

YValues are means of 4 samplestSE.

W Osmotic potential was measured on juice samples collected from expressing juice sacsinside a
syring.

¥ Turgor potential was estimated by subtracting osmotic potential form total water potential.

25 30 (Gardner et a., 1939) 4
4

1-B C Huangetal. 1992
(Sinclair,
1961)
(Soule and Grierson, 1986; Blanke and Lenz, 1989;
Huang et a., 1992)

21 23 (*H-0)
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3A B
2-B C
4
3-A B 4
1 54 4

(Grierson and Ben-Y ehoshua,

1986) (Stalk) (Lowell, 1986)
4
(-1.9MPa  -1.4MPa)
Kaufmann(1970)
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