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Fig. 1 Block diagram of the MRI system. Left: Detector module
composed of a 0.2-T permanent magnet, gradient coils and a
detector coils in a radio-frequency noise seal housing. The magnet
is equipped with temperature controller. Right bottom: An MRI
spectrometer unit contained a radio-frequency transmitter-receiver,
a core personal computer and a gradient controller and driver.
Right top: A console unit with a display, a key-board, and a mouse.
These are operated by WindowsXP.
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Fig. 2 0.2-T permanent magnet (A) and MRI spectrometer (B). A
permanent magnet of 0.2-T field strength (A) equipped with radio-
frequency probe (A, indicated by an arrow). The gap between poles
is 160 mm. The probe can be changed with another probe shown in
Fig. 3A.
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Fig. 3 The radio-frequency probes used for the measurements. A
sensitive circular solenoid radio-frequency probe (A) with 110 mm
in diameter, and an 90 mm ellipsoidal solenoid radio-frequency
probe (B). The both have each specified cover-housing against
external radio-frequency noises.
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4 Larvae in the infested holes in ‘Fuji apples measured by the
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Fig.
3D spin-echo method using the 110 mm circular radio-frequency
probe. A and B show the photographs of the cut face of an Fuji’
apple fruit. C shows a sectional image showing the infestation of
the apple and D, a full length larva (a) and accumulated excreta
(b) in the 3-times magnified image of C. E shows an MR image of
another fruit showing infesting larva at the bottom, and F, a larva
(a) in the 3-times magnified image of E. Spatial resolution was
(470 um)’. Scale bar is 10 mm.
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Fig. 5 Infestation in a ‘Sansa’ apple observed by the 3D gradient-
echo method using the 90 mm ellipsoidal solenoid radio-frequency
probe. A is the minimum intensity projection (mip) image of
vertical sections from 69" to 72" in the 128 slices (the position
of which are indicated by triangle on a horizontal section, C) and
B, from 66" to 69". C is the mip image of horizontal sections
from 42™ to 47" in the 128 slices and D, from 54" to 59". Spatial
resolution was (860 um)’. Scale bar is 10 mm.
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Fig. 6 Marks of infestation in a ‘Sansa’ apple expanding during 5 days observed by the 3D gradient-echo method using

the 90 mm ellipsoidal solenoid radio-frequency probe. The top images (A-D) were measured on September 22 and
the bottom images (E-H) after more 5 days. A, B and C are the 71%, 65" and 61" sections in the 128 slices. D is the
maximum intensity projection (MIP) image from 56" to 70". E, F and G are the 72", 65" and 62" sections in the 128

slices. H is MIP image from 58" to 72", Spatial resolution was (860 m)’. Scale bar is 20 mm.
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gradient-echo method using the 90 mm ellipsoidal solenoid radio-frequency probe. A-D were measured 11 days

Increase of infestation along the vasculature around core of a ‘Sansa’ apple during 5 days observed by the 3D

after hatching of larvae and E-H after more 5 days. A and B are horizontal sections of 79™ (sliced position indicated
as ¢ in image D) and 62™ (sliced position indicated as d in image D) in 128 slices. C is the vertical sections showing
the infested hole denoted a, and D is the image showing the infested hole denoted b, observed from rectangular
direction. E and F are horizontal sections of 79" (sliced position indicated as ¢ in image D) and 62™ (sliced position
indicated as d in image D) in 128 slices. G is the vertical sections showing the infested hole denoted a, and H is the
image showing the infested hole denoted b, observed from rectangular direction. The vertical images were suitably

processed in rotation. Spatial resolution was (860 um)’. Scale bar is 20 mm.
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